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A er vee anv SS MACKENZIE VALLEY PIPELINE INQUIRY Pablicatons 


IN THE MATTER OF APPLICATIONS BY EACH OF 
- (a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 

RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
-CROWN LANDS WITHIN THE YUKON TERRITORY AND 
THE NORTHWEST TERRITORIES, and 

(b) FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE NORTHWEST TERRITORIES, 

FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE 


and — 


8N THE MATTER OF: THE: SOCIAL, ENVIRONMENTAL AND 
- KBCONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
- OPERATION AND SUBSEQUENT REAR DONMEARS OF THE ABOVE 
‘PROPOSED PIPELINE 





(Be fore the HenGrbeb tee Justice Berger, Commissioner) 
Yellowknife, N.W.T. | 
i 
November 8, 1975. | 
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Yellowknife, N.W.T., 


November 8, 1975 





(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: _Go ahead. 

MR. ANTHONY: Mr. Commissioner, 
before proceeding with the cross-examination on the 
water portion which was largely covered, at least my 


cross-examination was largely covered by Mr. Scott in 


Che terrain portron or nie cross~examination, which may 
be good news ; but before I proceed on with that I 
would like to table something with your permission with 
the Inguiry. 

Under your preliminary rulings 


you asked the participants to prepare and distribute 





lists of reports and studies referred to, or that have 

been prepared by them, and pursuant to these rulings 
Northern 

we have filed a list for the/Assessment Group and 


Canadian Arctic Resources Committee, and we now have 


a supplemental list which is basically the reports and 


Assessment Group. In view of this Inquiry's interest 
and assistance in ensuring that environmental native 
groups have access to technical information and witnes- 
ses, I thought that instead of merely exchanging it 

I would table a copy with the Inquiry and that list 
which I have given to my friends will then therefore 

be tabled, with your permission. It indicates there 

are a number of about 26 reports and studies that 

have been prepared by theNorthern Assessment Group. 


| 

| 

| 

: 

| 

studies that have been prepared by the Northern 
All of these, I should say, 
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1 will ultimately in some form or another form part of | 
r the evidence before this- Inquiry. They are designed 
3 and for that purpose. | 
4 I should add that ay of the | 
5 reports are indicated as being in draft or in prelim- 
6 | inary form. We have attempted in most cases to utilize 
7 the information that's available as evidence before 
8 this Inquiry, and therefore for funding and personnel 
9 reasons we have limited many of these reports and 
10 instead, have taken the subsequent effort that's 
‘| required and channelled that towards the preparation of 
12 | witnesses and the preparation of evidence for this 
13} Inquiry. Most of that evidence 1S tocome at later 
a stages in this Inquiry. Some as early as the environ- 
13) mental phase. These reports are available in Ottawa 
16 | and if any of the members or my friends here wish to 
17 have copies, if they will let me know I will énsure | 
18 that I bring them up and have them available in ! 
1) Yellowknife also. | 
29 THE COMMISSIONER: Well, the | 
21 list that you are offering this morning will be marked | 
22 as an exhibit then. 
23 (SUPPLEMENTAL LIST OF REPORTS & STUDIES RE 
24 | CARC & NAG, DATED OCTOBER 1975, MARKED EXHIBIT 309) 
25. MR. HOLLINGWORTH: I think 
26 the questions come for circle to me, sir, and I have 
27 no questions. on water of this panel. 
28 | 
Pa] 


Anthony, did you get the lectern out? 





| 
| THE COMMISSIONER: Well, Mr. 
30 | MR. ANTHONY: In anticipation. 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


L Mr. Commissioner, before I 
pursue a few additional points, there were a number of 
issues that were raised by Mr. Scott in his cross- 
examination and I would like to, in a couple of 


particular instances, just follow it just a bit 





further so that I understand the evidence he presented. 


7 | In particular, I'd like to take a moment to look at 

5 | this question of the spoil removed at river crossings,t 
, would be ice-rich material that has been taken out and 
10 replaced by select backfill at/river crossing locations. 
1d 


| 
| 
iy R.L. HARLAN, 
: R.A. HEMSTOCK, 
| 





entailed. 


13 PETER J. McCART, 
GRETCHIN V. MINNING, 

14) GUY LESLIE WILLIAMS, resumed: 
15 | CROSS-EXAMINATION- BY MR. ANTHONY (CONTINUED): 
16 Q If I understand Mr. Will- 
17 | iams' evidence, the intention is to place that spoil 
= back on the right-of-way where it would then melt and 
i form part of the material cover on the right-of-way. 
29 I just wanted to find out from Dr. McCart, whether he 
21 had any comments on this particular technique, and in 
22 particular if he has any recommendations and suggestions 
= of how this spoil should be disposed of in and around 
sail river crossings. 
25 | WITNESS McCART: Well, my 
26 | recommendation would be that any organic material dr 
* other fine material should be placed, or would have 
28 | to be placed off the right-of-way in such a situation 
29 that it could not enter natural-waters, whatever that 
7 

| 
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Harlan, Hemstock, McCart 
' Minning, Williams 

Cross-Exam by Anthony 

Q You say "off the right- 
6F-way”" , “both oft’ the cut of the PN GhPSomGty and 
also off any slope that would run into the right-of- 
way and ultimately into the water course? 

A If they were placed on a 
slope, as I say, they would have Lape iadda in such a 
fashion that you could be assured that no Significant 
amounts of sediment would be able to find their way 
downslope and into natural water courses, yes. 

Q Mr. Williams, how would 
you then recommend this material be disposed of so as 
to provide the protecté#ons that Dr. McCart requires? 

WITNESS WILLIAMS: This was the 
last question of the day, I think, wasn't Re Me. 
Anthony, venternaye or just about anyway and I think 
that discussion got turned around in the middle some 
way and I was too thick to pick it up; but Mr. Scott 
started talking about cuts, right-of-way cuts to 
facilitate the movement of construction equipment and 
to facilitate construction, and from there he eased 
into select backfill and I didn't pick it Dp end: 
think if you read the record -- if it ever comes out -- 
it's not going to make too much sense. 

MR. SCOTT: We have a joint 
responsibility for that, Mr.Williams. 

WITNESS WILLIAMS: But now 
are we talking about right-of-way cuts at river banks 
to facilitate construction, is that what we're talking 


about? 
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Harlan, Hemstock, McCart 

Minning, Williams 

Cross-Exam by Anthony 

MR. ANTHONY: 

Q Well, 2 Oicn: & “want. £6 
get into the construction problem in too much detail. 
I think from the construction panel and earlier panels 
we got an indication of the volume of spoil that will 
be available as a result of being replaced by select 
backfill, and I just wanted to get an indication of 
how you propose to ensure that-the sediment from the 


thawing of this spoil does not enter into the water 


courses. 
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| 

Harlan, Hemstock, McCart | 

Minning, Williams 

Cross-Exam by Anthony 

Pork I would like to make it 
Clear, Mr. Anthony, that this is not necessarily one 
and the same thing. If we take the northern rivers, 
for instance, they have gravelled banks wien fairly 
clean gravel. Those cuts in the right-of-way, if they 
are found necessary, can be restored. 

Now, there are other areas 
and I don't think the bulk of them would be at riverbank 
where there is high ice content material and it is 
mainly in the northern end of the route where there is 
not necessarily very much topography. It is generally 
flat and gently rolling tifa: 

In these areas, there are 
Stretches that have very high ice content material 
some of it, you know, ranging from pure ice to 50% ice, 
Say. What I was trying to say is the Very Nigh ice. | 
content material that is going to be replaced with a | 
granular backfill that that high ice content material | 
can be spread over the berm or over the right-of-way 
and it is going to melt in the following summer without, 
in my opinion, too much problem. 

Now, can we get to a--can 
we deal with a specific that is bothering you? 

Q I thought I had a specific 
and I am not quite sure I can pinpoint it right now, but 
I will Gf ‘you: ‘Give’ mea moment . Can we deal with the 
question in the terms that you have set it out? That 
is, in the areas of high ice content soil with the 


gentle rolling terrain that you have identified. Now, 
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PUPAL DAY Laxe9 


Harlan, Hemstock, McCart, 
Minning, Williams 
Cross-Exam by Anthony 
in those areas, do you propose to take any precautions 
to ensure that there is no runoff from the right-of-way 


into water courses? 


WITNESS HARLAN: This is a part 
sorainage 
of normal’ and erosion control measures that would be 


provided. 


Q Well, you are dealing 
now with things like re-vegetation and so on or what 
are you referring to? 

A Re-vegetation--the physica 
COntrol measures such as the diversion dikes, dispersion 
berms and the mound breaks. 

Q And you are satisfied that 
these dikes and berms will provide the. adequate protec- 
tion to ensure that none of ens runoff from the spoil 
enters into water courses? 

A Yes. 

0 And no further techniques 
or control berms, or no further recommendations with 
respecte to location of this spoal mse requiredt 

A Well, I would visualize 
in some instances you would want to remove the material 
and say place it in a say a borrow pit. 

QO Do you have any recommen- 
dation as to the distance that this dispersal should 
take place from water courses? 

Dr. McCart, would you make 
any recommendations as to how close to water courses this 


Material should be deposited? 
































ae Me ye bk 
: 7 i oo > 7 = a A _ ‘4 
6: tue exd Va& sAad ‘oss He DC 02 t tho Ps af , 869 oJ 
. a Ls a 
to-tiols of? moat Fiens ‘ort, sid eon ted? 9% 


‘Teetxv0> 7 









> 






SYA TAR SQAMTOT 
spsnlsx 


ter ‘Lordnes nofeo1s ane VL 10m IC 





- 


cw ta GO of Bos cords 4apoveex stil aemidg fdlw won 















io% enitsetez uoy 216 


: sry ° wo otetavrD ait 26 Oops eo tvesen lorsnes 


‘ a ore OS ee ee ee eee ee © ee ae me 
| axsesa Bewom orld Octe. amred 
f 
la it het? y ne 
a e. 
. ' —Sey . } et rven Sl iw erred bee seXtldS eaans 
. v.35 


o Tiroqe. < TU : "Off 26H Sivens oF nolks 
| ‘woD 1stew ofnb e198etae 
| 


astipiatoss ved 


fiw enoi ts . fi t on x0O,enr1ec Lorsnos 20 
ali | 16 nroiszspol o3 2 eqgaient 
| . _ 


a 
‘y 
Ww 
he 
— 
' 

b 

hy 

f 


fetseden sis ) bipow goy aeonstans & 
. | .Jiq wouyreod s vee sah GE aoeigwy 


“jones. win ev6énd.voy ou 
7 . , 9 


_ 7 ) 


* | 6f€ued2 ‘feerecertb eit stand conandeid, aap OF Bs ry 
+ ; ra : 
C2e7iWeE9 ta0s8W Met Boelg eiss 


- > 


L i bigow «l ~5 0M pit | 


i 


santvon ‘86$sW 02 saclo wod oo ss enotsebres ole 
: 7 Thadieogeb ed Blu af 


. had oo} 7 an wr 





ALLWEST REPORTING L-TD. 


ree h RY 2 ia} 


L202 


Harlan, Hemstock, McCart 
Minning, Williams 


l Cross-Exam by Anthony 

3 WITNESS McCART:. A I 

3 would like to comment first that in my answer to your 

4 first question I was referring to the situations where 
5 it might be necessary to remove spoil and place oA ae 8 

6 gravel pits and this kind of thing. 

| I think that each of these 
i situations we have to have a site specific sort of 

9 assessment of how far it should be placed away and 

10 some places, it could be five feet away. If it were on 
il the other side of a rock wall or something like this. 


distance away depending on the situation and the 


hydrological regime and so forth of these particular 


12 In other instances, it may have to be a considerable 
areas. 


Tedon’ tethinki thats you 





16 | 

17 can make a general recommendation except that have ros. 
13 examine these on a site specific basis and assure : 

19 yourself that the materials will not enter natural 

+ water courses. ; 

21 Let me qualify that to 

52 some extent. During certain parts of the year, of course, 
53 every little space between hummocks is a natural water 
24 | course in some of these areas. I think we have to 

4a confine ourselves to perennial streams, or something of 
ae this nature, or which may have significant populations 
27 of £ish or other organisms. 

2g Q So, from your point of 

Ah view, you would have to be satisfied that there is 


39 | some form of sediment trap whether it is five feet, 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 
fifty feet,or a quarter of a mile between the disposal | 


of this material and the water courses of concern to 





you. 


A Right. In some cases of 
course sediment trap could be the natural vegetation, | 
a leave strip or something of this nature. In other | 
cases, you may want to construct a berm and place 
settling basins between the material and the berm so 
that the materials are unlikely to move down the slope. 
@) You can foresee then | 
guidelines or techniques that should be employed beyond 
those required for the drainage and erosion control and 
in the usual course of construction? 


A Here again, I am not 


talking about the normal drainage and erosion control 





along the right-of-way which that I am fairly Satisfied 


should work in most instances. I am talking about 
specialized situations where yes, you may find that 
as you proceed to the final design stages an area of 
high ice content soils where you may have to remove 
it from the right-of-way. I think that Mr. Williams 
has said that he doesn't ease cae kind of thing is | 
going to occur with any great frequency along the right- 
of-way where it may be necessary to remove soils and 
place them at some distance from the pipeline. 

Q Mr. Williams, again so 
I can understand your recommendation with respect to the | 


dispersal of this spoil. Do you intend also to disperse 


it on ice over water courses? 
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3 wouldn't think so,unless 


pure ice? 


being replaced. 





T25o8 
Harlan, Hemstock, McCart, 
Minning, Williams 
Cross-Exam by Anthony 
-WITNESS WILLIAMS: A Nore ul 


it was pure ice. 


0 


A 


SO 
Unless it was pure ice. 
Unless the spoil was 


Right. The spoil that is 
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Harlan, Hemstock, McCart, 
Minning, Williams. 
Cross-Exam by Anthony 


O tb wouldvatlsojiike ito 
follow a further point in respect to the question of 
icings. We have dealt with it in the terrain context 
and also the geotechnical panel has spent some con- 
Siderable time discussing the problem and the extent 
and so on. But as I understand, and I would like to 
perhaps concentrate on something like the North slope 
rivers, ii thimkiwetianre imsagreement hand, Dr. McCart) you 
would agree that it is essential that we maintain the 
suk-surfece flew on those rivers where, that freeze, 
normally freeze to the river bottom. 

WITNESSHEMcCARE?: t¥esat Letcme 


go back again.You must maintain, we are not terribly 


concerned about sub-surface flow that continues on into 


lagoons and things of this sort because I don't think 
thatmyourdgoingitoefimd thatethere fare lfiash in those 
lagoons that are dependent on sub-surface flow. I am 
concerned about situations in which sub-surface flow 
may come to the surface again in the spring and harbor 
aepopulationbof*t fish; cnot justasub-surface,. flow: 

Q Sub-surface flow would be 
essential in some circumstances, would it not? 


A Where it would come to the 


surface again and provide a flow of surface water for a! 


| 


over-wintering or let's say spawning population of fish 
Those are the circumstances that we are concerned about 

@ ahndsamtt not, rightlainrsayin 
that at times there, the water from springs which provides 


the oxygen and the warmer water for over-wintering area 
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Harlan, Hemstock, McCart, 
Minning, Williams. 
Cross-Exam by Anthony 





ewe from the spring area to the over-wintering area 
through sub-surface drainage? 

A Where you have a spring, 
it then goes underground and surfaces again and the fis 
are over-wintering below the point where it comes to 
the surface for the second time? There may be situations 


like that, yes. I can't think of one of the North 
Slope, in the Yukon at least. We think that that sort 
| 


Cr er eOCCULS. OF a Ow. TiVerecety Dlachea. uC od noche 
eca trét ve Fave spent a consicerakle arount of effort 
trying to locate these areas. 

O._f donJt want to..get. into 
too much detail at this stage on the fish question, | 
which I am sure we will be able tc discuss at sone 


length later on, but let me deal with the question in 


the more general terms, in terms of icing. As I under- 





stand the evidence that was lead, the, to insure that 
does 
the frost bulb / not completely cut off any surface or 


ao 


sub-surface flow in those rivers. The remedial 
recommended by Hey euch nicad panel is the use of these 
insulated pipes through the frost bulb and that you, 
Dr. McCart, have you studied that technique anaare you 
satisfied that that wilj,in all cirecunstances écrcss 
the North Slope, solve your problem? 

A Well I haven't studied the 

however 

technicue. I think/somecne pointed out a few days ago 
that the thinking has oe around to the, an alternativ 


possibility simply insulating the pipe letme point 


out that there is a plan to go in where we suspect that 


an as 
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Harlan, Hemstock, McCart,; 
Minning, Williams. 
Cross-Exam by Anthony 
HA 
Al this might eoccur, and crill and see whether in dact, 
3 there is some indication that frost bulb might impede 
4 these aquifers and mayke Dr. Harlan could comment 
5 TuLrther. 
°| WITNESS HARLAN: Maybe I should 
7 clarify a point. The proposed use of the buried culver 
8 on ade es aioe be the frost bulb is one of several 
9 alternative techniques that are being considered. I 
10 don't think we have ruled out, for example, insulation 
11 of the pipeline itself. Our evidence suggests that a 
12 very small amount of insulation, several inches of 
13 insulation is sufficient, say in area of ‘high convectivg 
14 heat transport to prevent frost bulb development, or | 
15 to very greatly inhibit frost bulb development. : 
16 MR. ANTHONY: Are you presently 
4 | 
1? conducting studies to determine the effect of in- | 
18 sulation on the extent to frost bulbs. 
19 A Studies in the sense ona 
20 computer simulation, we don't have a physical model in 
on operation ora test facility. 
22 © But do you also intend to 
23 utilize this insulated culvert concept in dealing with 
24 the problem we have been discussing? 
| 
25 | AP Tt is one of the alterrativer 
a that we have, yes. 
27 ‘C Mr. Williams, perhaps you 
28 | can tell me, perhaps this evidence has been before us,I 
29 coula€n't find it, but could you tell me whether it is th 
30 


intention at the time of construction across a North Slope 
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Wier we, F 
Harlan, Hemstock, McCart, 


Minning, Williams. 
Cross-Exam by Anthony 





to install these insulated culverts at particular 
locations? 

WITNESS WILLIAMS: _Yves, that 
would certainly be the preferable time to do it, at the 
time of the insulaticn of the main pipeline. 

ae Could you tell 
us at what locations you propose to use that technique? 

A No sir, this is a study 
that has to be done to, with situations that Dr. McCart 
and his crew can indicate that it's important to 
Maintain the sub-surface float flow. 

O “SO -at. this point an time 
you can't indicate the nature of the installation, the 
places where it would be installed, how often across | 
the river 1t would Nave to be installed, or any of chase 
guidelines or specifics of the use of that technique? 
A I, I don't know of the 
specific sites. We can talk in generalities about the 
installation Mr. Anthony, if you Pe But I can't deal 
with a specific site. 

QO Let's deal with it then 
in that form and deal with, for example, the Firth 
River, the Babbage or some other river, vould you give 
me an indication of what techniques you WIV wiles ae 
in sites such as those? 

.Q Well the ditch where the 
main pipeline would ke constructed first and the pipe 


then installed in the ditch, insulated or uninsulated, 


probably with concrete coating and weights in addition 
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Harlan, HWemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


to insulation, if that's the procedure. The line will 
be installed fairly deeply because it is a river 
crossing. You have to take care of possible shifts 
in channels. I would see a partialbackfilling of 
the pipe then and the ditching then continued then at 
eight angles *te the pipe “ve rinstalf'the*insulated 


culverts and then followed by backfill. 
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Harlan, Hemstock, MeCart 
Minning, Williams 

' Cross-Exam by Anthony 
Q Dr. McCart, have you had 


any occasion to conduct any studies or otherwise assess 


this technique on a river such as the Firth, and whether 





Or not Lt wil work? 
WITNESS McCART: No. 


Q You recognize that it 





may be essential to have some flow in certain parti- 
cularities. Would you not recommend that such a study 
or field testing of this technique be conducted before 
approval of this technique? 

i No, I'd say that the 
economical way to approach this is to go -- to locate 
the areas where there is a possibility of an aquifer 
sufficiently close to the surface that is feeding a 
spring in which there are significant populations of 
aquatic organisms, then to conduct a drilling program | 


to see if in fact these aquifers are as close to the 





surface as they might be and then I think it may turn 
out, as a matter of fact, that there are no areas for 
instance on the North Slope where the aquifers are 
sufficiantly close to the surface to be impinged upon 
by a pipeline ditch. 

Q Buc == 

A And that is relatively 
inexpensive to do. If that turns out to be the case 
then I would recommend that more effort be expended 
on this thing, possibly. including a test or an examina- 


tion of other alternatives. 


Q ==s it OLner words, it 


it doesn't turn out to be a problem, there's no point 
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Harlan, HNemstock, McCart 

Minning, Williams 

Cross-Exam by Anthony 
ig DUrSUuLnGe.t. 

A We are aware that it 
may be a problem and if it does turn out to be a 
problem it may be a significant problem from the 
point of view of fish, 

Q Dr. Harlan; Mr. Williams 
suggested that in the crossing,of these rivers they 
may Or may not insulate the pipe. Why would you not, 
as a matter of course, provide further insulation in 
river courses such as those? 

WITNESS HARLAN: The necessity 
for insulating depends on a great number of factors: 
(1) the temperature of the environment in which you're 

dealing with. 

If, for example, it's very 


warm, insulation probably would be of very little 


value. So I think it has to be a site specific decision|. 


Q Would you agree with me 
that such insulation should at least be used in those 
areas of critical importance to find 4 Can ariord to 
be wrong? 

A I would agree with you 
that insulation or another mitigative technique that 


was shown to work would have to be provided, yes. 


@) Mr. Hemstock, do you have 


any plans to conduct the sort of study that Dr. McCart 
suggests should be conducted, in other words a study 
of the area to determine if there are -- to locate the 


aquifers and so on? 








| 


























odd e3ev2 298! toO_.paLesorte siig-ms darts boseoppys | 
don tor Slue¥ a - aaia edd sinivant Jon yam Io yam 
if solgoiveas Lens <08 Shivetig o21ves Jo. resdem & 25 
Sseon ee tious Kewages zevin 


j =a if 
itivesoen sdT :VAISAR eeamriw 


: (21909061 360 tedden +esap & > eabeogeh patislvani 203 
: a3 “uC wy Tet dqfeamnis ive ef to sivtrareqmed sia (1) 
: \Atsiw pastseb 

VIS ‘5: ,stqmexs tod . 21 

yiev 320 sd hinew yidcctoxrq mpidsaliveni ,m@zaw 

i totetos Linscs sie Baved: 69 esd at Amite § ce .onisv 
en tttiiw ssips vay pizew 9 

ws seods ot baay od ga6eel ge Bluode solidséiggeal dowe Jed3 


Ot biotite 3'neo Joy Setelw sonstrogmi Ignidigs Io assis. - 





Z ad Y ititw sexpe Bigow I 4 
TSf ‘.g ipiLnises Mae tsps 4 im yeritONE YO noissiueak 
Bay .bshivorg ead: o7 ave Blow strow of ie ew 

eves uoV ob xo073 anol -/2M 9 ; oe |: 1 


ine Dom . 20d Jatin vbuse iol ato sul: Joubnon oF pie la -y 






yiu2 5 absaw tedto » BeSBubrtoc a bidede! agespp 


519 s#600!. 0+ -—= Ste tied = Ee dniveved ob on sols 


$0 oe bas exe 


‘ 





ALLWEST REPORTING L.-TD. 
¢ t2 by A BY f 




















12540 
Harlan, Wemstock, McCart 


Minning, Williams 
Cross-Exam by Anthony 


ve oe a 


WITNESS HEMSTOCK: We could 
have plans to check out the, as Dr. McCart suggested, 
the depth and the quantity of water flowing in aquifers, 


and he has already done extensive field studies of 





the location of over-wintering fish populations and 
you tie that together and you get site specific infor- 
mation. P 

Q Well, what.I'm.-- sorry, 
Dr. Harlan, did you want to»-= 

WITNESS HARLAN: Yes, if I may. 
There is a drilling program and combined geophysical 
survey planned for this next spring. This is in the 
area of the Firth and Malcolm Rivers. 


Q Could you tell me, besides 


thelissues that Dr. McCart has suggested, could you tell 


| 
| 


me tr nature of the studies and what you're looking for 
| 


and the problems you're attempting to isolate? 





A Basically we're 
trying to better define the origin of the springs 
downstream of the pipeline, to aoe if, for example, is 
it a shallow flow system or is it a deep flow system 
which feeds these springs? We're also trying to get 
some estimates of groundwater flow velocities, also 
the temperature of the environment. So it's preliminary 
information which would be used in the design of 
mMitigative measures. 

aQ) Does your study include 
any field testing of any of these techniques that you 
Suggest might be employed on the North Slope? 


A We are considering a 
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Harlan, Hemstock, McCart 


Minning, Williams 
; Cross-Exam by Anthony 


test insulation of the culvert technique but we haven't 





reached a decision on this. I think in terms of 
evaluating the effectiveness of insulation, the 
theory has been sufficiently well proven that there | 
is no need for a test in this regard. 

Q Dr. McCart, would you 
agree with that? The theory; of; thateiis: sufficiently 
proven that there would be no need for testing? 

WITNESS McCART: Well, it's 
out of my area and I wouldn't care to comment on the 
theory. 

Qo You will to that extent 
take their word for it. 

A Yes. I assume they're 
at least as expert as I am. | 

Q We will all become 


experts in everything. Again, Bhd" Gikeilto just 





touch briefly on a point that was discussed at some 
length yesterday, and that is the question of the 
removal of gravel from the active flood plain and as 
I understand the evidence, the gravel will be put 
in these windrows in the fall ready for winter con- 
struction. Dr. McCart, have you made any recommenda- 
tions as to how this windrowing should be done, whether 
you should start from downstream and work upstream, 
or whether you should work from the shore inland, or 
any other recommendations on the actual use of these 
sites? 7 

A Are you looking at the 


reconnaissance of the Alyeska Pipeline Report? 
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Harlan, tems tock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


Q 168. 

A I noticed a comment in 
somewhere. You may want to check 
on page 14. 

A The first paragraph? 
Q Yes, about line 6. 


io think that report 


it 


makes recommendation with respect to the Alyeska line. 


I'm wondering whether it made the same sort of -- 

A It says that windrows 

first be constructed on the downstream end 
proceeding upstream, yes. 

Q And you're satisfied 
with that method of proceeding, and would recommend 
it on the pipeline on the flood plains in the North 
Slope? 

A I don't think I would 
care to comment on that right now. I haven't thought 
carefully about this particular problem. The 
suggestion is that it's going to meats siltation 
and I think if that is the case then I would agree 
with it, if in fact that is the likely result of 
starting at the downstream end. 


Q That. report also 


suggests that in the Alyeska experience, the construc- 


tion of these windrows, there was then an accumulation 


of water, at least to the ,level of the water table in 


the area and the problem was raised of what to do 


| 


| 











with that water. Have you put your mind to that problem 


and made recommendations? 
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. Minning, Williams | 
| Cross-Exam by Anthony | 
2 | A Water remaining in the 
tl pits after the removal of the gravel. 

4 Q Dealing now yes, with the | 
5 time actually when the pit is first open Beers Racor 
6 | of gravel are established and I guess in particular in 

= | a situation where the mine has one below the water | 
2 | level in the area. 

SO 

al A Team noty/sure .1.t is a 

4 problem from my point of view. It may be a problem from 
Ml the point of view of the operation of equipment and thing 
12| like that. 
13 | Q | The problem you would 
m see would be the fact that with water in there it may 
é be difficult if not impossible for the tractors to 
16 continue their operation in some depth of water? 
7 A Yes. As J usay,... don't 

18 see there is a problem from my point of view, the fact 
19 that there is water in pits enclosed by a berm inaccessible 
29 to fish. 
21 Q Well, Mr. Williams would 
22 you agree that it would be fairly difficult, if not 
33 impossible, for the cats to continue their borrow pit 

a4 Operations in a number of feet of water? 

25 WITNESS WILLIAMS: A A ie Ge Me 
96 got over two to three feet, it would be--tractors would 
27 have quite a bit of difficulty,yes. 

28 QO And, what would you do 

with the water then to ensure you can continue your 


borrow operations? 
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Harlan, Hemstock, McCart 
Minning, Williams | 
Cross-Exam by Anthony 

-A I really can't see this 


being a problem, Mr. Anthony. If you have got a bar 


that is substantially above the water level in the 





streams, you scalp some off the top and make the berms 
around the area that you are going to take qravel from. 
I would see that when that is done, the top of the 


pit is still substantially above the level of water in the 





streams. Then you, with the tractors, start windrowing 
the material until you have got enough pushed up into 
winrows. This may be before you hit the water level. 
It may be your tractors are working in a couple feet of 
water. When you have accomplished that, that is it. 
Shut it down and wait until you need it in the wintertime. 
And in the wintertime, 
when you go to take that gravel from the windrowsthe 


water that has accumulated on the side, of course, is 





going. to..be. £rozen.. 

WITNESS McCART: Could I commen 
that with the timing of these operations, the suggested 
time that the water. table is going, to be dropping con- 
tinuously throughout the period of gravel removal and 
in addition to that in some locations, the flow will 
cease entirely so that the problem which may be apparent 
early on might be no problem at all a few weeks later. 

QO I don't want to discuss 
the question where there is no problem. I would like to 
now zero in on a situation where in fact your windrow 
Construction has resulted in the tractors operating a 


level a number of feet below the water level in that 
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Harlan, Hemstock, McCart, 

Minning, Williams 

Cross-Exam by Anthony 
particular area. And therefore, through the natural 


seepage in that area the pit fills up with water and 


that certainly is what happened in Alaska, Dr. McCart, 


is that not fight? 


A Yes, not necessarily with 


any environmental consequences as I said. 
Q Well, we can--let's go 
on to that point then. So,we have a situation where 


these pits have accumulated water. Now, Dr. McCart, 


you have indicated to me that as long as it stays in the 
berm you don't have any problem with it and Mr. Williams, 


you suggested that if there is a number of feet of water 


it could seriously impede the use of the tractors in 
that water. Now, -can we take those two statements and 
deal with that ? When you have a situation where your 
tractors are unable to operate in a borrow pit because 
of the depth of the water. What do you propose with 
the water, then, Mr. Williams? 

WITNESS WILLIAMS: A How did 
the water get--how many feet of water are you talking 


about? How did it get there? 


re) Well, Mr. Williams, I thin 


that--I thought that yesterday we had established that 
you are in active flood plain and you are now mining 
gravel at some distance below the water table in that 
area, that through natural seepage, water Ls qoing to 
fill into that, £111. Up that mole. vNow, I-thought-— 

A A couple of feet. 


O Okay, now -- 
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Harlan,» Hemstock, McCart, 
Minning, Williams 
Cross-Exam by Anthony 

A It is not the plan to 


put in draglines or backhoes to excavate deeper than 


that. 





Q So your pac ierueae tan is 
then that in all cases you do not mine to any tom 
level than you can operate your cats) ins that -+<Thatias 
not a very qood question. Perhaps, let me rephrase 
chat. Is your recommendation then that mining 


operations not take place to a greater depth than one 


| 
| 
| 
| 
or two feet below the water table? 
A Lest: | 

Q You say that because | 

anything lower would--the cats couldn't operate in that | 
| 


depth of water? 
A I would see that water | 
level in the pits being very similar to the water level 


in @helimad) acent] Gtneams.er ited/swadl4 ocnaveluww dIncan!t 





see it being otherwise for a very long period of time. 


QO Okay,. but -- 
A It is going to equalize. 
QO Thais lemrreht.d Thatrads 


precisely the point I am making and I am suggesting to 


| 
| 
| 
| 
you that your cat cannot operate in six or seven feet | 
of water obviously. 

A Youper ctauaht.. | 

Q Rise, niSoLn oby Hous ys ito, 
theme # ferbhel watem is-going to tfiidde up dante: that, pit:to 
thewheightwet the water mabe am the crestsofathenstream 


yOUtrpat can't be any deeper than the height that your 
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; Harlan, Hemstock, McCart, 

Minning, Williams 

Cross-Exam by Anthony 
tractors can tolerate. we 

A Well, you have either 
picked a bum site and you should fire your engineer or 
you have had a heavy storm and the water ewe has come 
up and Dr. McCart just said that the time of the year 
that we are working in there. that is not liable to 
happen. 

Q If it does happen and we 
don't have the last evidence here. Let me deal with 
that because it has happened in other locations. 
Perhaps you can take my word for it at this point in 
time. What do you propose to do with that water then? | 

WITNESS HARLAN: | 

A I think it is a question, | 
if the water does -come up due to the storm, then you | 


just discontinue operations until the water recedes. | 
@) That would be a ‘recommen- | 


dation! Would you ever recommend any pumping out of the! 


| 
pit in order that your operations can continue? 
A I can't see that it is 
a very productive exercise. 
Q So you would not recommend 
that that technique ever be used--the pumping out of 
any borrow pit operation? 
A That is correct. Yes. 


0 Dr. McCarty, 22 you nad 


the situation with the water flowing in to that area 


you expect that fish might get into that borrow pit 


as a result of a storm or a breach in the berm, would 
area? 
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Harlan, Hemstock, McCart, 
Minning, Williams 
Cross-Exam by Anthony 
WITNESS McCART:: A Well, 
they might. Definitely... 


Q And af that eas place, 


Or can you breach the berm and allow the water to run 
out or how do you deal with that problem? 

A Well, in a situation like 
that, the best idea would be to open the berm at both 
ends if there were a significant number of fish in there. 

It is very unlikely, for 
instance, that you are going to get a massive migration 
of, let's say, Arctic char moving upstream moving into 
a gravel pit as a result of a breach or something like 
this. There may be some juvenile or young of the 


| 
is there any way you can protect the fish in that regard 
year that become entrapped in there. | 


Q I understand that, in answer 
to a question yesterday, that the intention is to restore 
the gravel pits in the fall, itumn, or late--early 
winter, Dr. McCart? 

WITNESS WILLIAMS: A No, 


I would think it would be late winter, Mr. Anthony, afte 
you have taken the gravel out that has been windrowed 
Are we still talking about flood plain--active flood 


plain borrow sites? 


e) Yes. 
A Yes. 
0 So they would then be 


restored following the end of construction season and 


prior to the spring? 







=) ' 
‘ « TIBI 
a ae 


r > ynOmsne 
7 . . 
: ~LTew | 






om pe 7 
vt - | , _. v¢labiatiea 
‘| . eel codes sets ¥F bat Q - 

| | 


ite, 7 : a we ‘i : iz ia 
ftkoe? vette i? ded? ana joe tow oan Ney yaw ¥ 





















pas ant us 
ac: OF Vere Sie weite linn ced afy doeetd we : 





4 - Sttetdeay sin2 4siw beph woy of Wort xo ag07 fe 


ma 


- 






- 





| oxi aeigeieic af yids 





fod BA Wiad srie peta coo a ber oaht aeed ety .fed9 













.ssaee mi aati 9: n Bey al stew eted7 tr ebac 


. 
apivstpin avieue joy Tadd ,eonszani 
q 7 


riti t svt 7 lif a4 a ; io TA » T 8a »* *a id ,i0 


| SR zs) en mi “(am @2any seine | 





| 
| 46°» yi ¢ 1 , 292020 : ‘os y 
| | i 
i 4 7 =* I j) : y ; 
iv ir : {¢ 
ratte | enOnsaA Y .4a3niw a i hl +. dAnid? Bipow i oa 
Lise = » | 
Newornisw f ; i fads Soo 13 wets? evel voy cc 


4 ‘boat? avwives—-nisia foolt tuvade paidties IIitzge ew 5A 


° ; Cestin worded nieala 





a Wedd ‘Pinow vets se 
i : 
bite (AOBBRE oO 
_ 7 
7 7 





ALLWEST RFPORTING L.-TO. 


RBA GR! 12549 


10 
gs 








Harlan, Hemstock, McCart, 

Minning, Williams 

Cross-Exam by Anthony 

A Yes, Six. 

Q And your construction 
schedule has provided time for this activity to take 
place in each instance? 

A Yes. 

Q It is the intention, Mr. 
Williams, to use ice bridges for any river crossings? 

A Yes. 

Q And have you provided any 


guidelines,or Dr. McCart, any guidelines on the method 


of construction or the use of this technique? 
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Harlan, Homgteck, McCart 
Minning, Williams 
Cross-Exam by Anthony 
1 
WITNESS WILLIAMS: i Ont 
; 
know if we've had any discussions. I think we have 
3 
chatted about it from time to time, but I've forgotten 
4 


the details. . | 
5 WITNESS HEMSTOCK: 





| We have some recommenda- 














photographs in there showing other kinds of construction, 


a tions in one of our reports included in Volume 15 of 

"| the Biological Report series, a@ report by McCart & 

, DeGraff, where we comment on ice bridges, winter 

: bridges along the Mackenzie Valley. 

oe Q Mr. Hemstock, have you 

a considered those recommendations and has Arctic Gas 

o | accepted these? 
| WITNESS HEMSTOCK: Those kind 
| of recommendations are also part of the land use | 
a 

i. regulations and we would follow those recommendations. 
+e | Q And it is then your 
Leas the . | 

| intention to follow Aecommendations of Dr. McCart as 

=f ; he outlined in his report to you? 
~ A Yes. | 
a Q EE mvatraid, Dr. MeCare, 
a I don't have that voluma with me, but could you tell me 
ia whether it makes any comment with respect to the use 

2 of materials other than snow and ice for use on 
| ice bridges? 

25 | 

: WITNESS McCART: I'd comment that 

. no materials other than snow and ice should be used, 

a IP thank, 

* Q Thank you. 

| A We have a few horror 
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Minning, Williams 
Cross-Exam by Anthony 


and commenting negatively on there. 
my Now the En_vironmental 

Protection Board in its review came up with a formula 
for the weight and the amount of traffic over ice 
bridges and they dealt with the question of residents 
of traffic and the effect on fish. Have you studied 
this part of their report, Dr. McCart, and do you have 
any comments on the Dees cages eee for the use of 
ice bridges? 

A No, I haven't any at the 
moment. I think that's maybe that's more of an engineer- 


ing problem. 


Q Mr. Williams, have you 


WITNESS WILLIAMS: I have read 


| 
examined their recommendations in that regard? | 
| 
it. It's some time ago and the details escape me now. | 


Q Well, I won't even attempt 





the details since it basically involves a formula where 
one figureisthe amount of weight and the next figure is 
the amount of thickness of the icé in inches and so on. 
But you haven't conducted any similar studies to 
determine the design criteria for the use of ice 
bridges? 

A There has been a fair bit 
of research done in this area by several people. A lot 
of done in the James Bay project, I've read some of 
that material. 

WITNESS HEMSTOCK: I published 
on the thickness of ice and the allowable loads on it 


WITNESS WILLIAMS: I've read Mr. 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


Hemstock's paper on it. 

Q And how does your re- 
search then compare with the Environmental Protection 
Board's conclusions? 

WITNESS HEMSTOCK: I'm sorry, 
I can't recall what they said. 

Q £ could give you the 
formula, but I don't think that would help either, but 
I don't think that would help either. 

A Well, the formula is at 
best only an indication. There are a lot of other 
factors that have to be included in there, such things 
as the speed of the vehicle, the kind of ice, the number 
of cracks per meter, all of those things have to be 
PUL ILO itso any simple formula would just tend to 
be misleading. It's a general thing, that's all. 

Q I wonder if ‘octet aT 

advise me at 
could / some subsequent time advise me of the published 
report that you have done, in order that we can review 
that and perhaps compare the -- 

A I don't remember the 
title, but we can get you a copy. 

Q Thank you. 1. think in 
an answer to an earlier question this morning, Mr. 
Williams, you commented in trying to eradicate my 
confusion over Mr. Scott's and your dialogue, or Arent 
monologue yesterday, dealing with the question of 
river crossings and siltation do I understand your 
position is that there are very few, if any, stream 


crossings where siltation at the actual river crossing 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 

is a potential problem? 

- WITNESS WILLIAMS: No, I 
dont think co, Mr. Anthony. These streams have 
flowing water in them and a ditch is excavated, 
there is going to be some resulting Gricatton from 
the work of excavated material and backfilling. 

Q _Have you identified any 
particular streams that would require special remedial 
techniques? 

A We're talking aout the - 
stream itself? 

Q Dealing with the river 
crossings itself? 

A The rivers themselves rathe 
than the-- No I think we have discussed it with -- I : 
remember discussing it on more than one occasion with. | 
Dr. McCart and I think the critical streams maybe are 


the small ones. They would be done when there is a 


fair thickness of ice over the stream. The spoil 


| 
would be--first of all the ice in the immediate vicintey| 
of the ditch would be broken and the spoil placed on | 
the ice downstream of the excavation. If there is | 
water flowing in it, of course and we're talking about 
in this case small streams, it would be done in the 
shortest time possible so that things don't freeze up 
before the pipe is installed and backfilled. But yes, 


there will in those cases there will be some siltation. 


Q I was wondering whether 


you have, in your research, identified streams that | 
are particularly sensitive to this problem that we've 


discussed. 
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Harlan, Hemstock, M¢Cart 

Minning, Williams 

Cross-Exam by Anthony 

A I haven't; perhaps 
Dr. McCart has. 

WITNESS McCART: There's a 
comment on almost every stream along the alignment,on the 
Sheets, and if there is a particular concern we've 
indicated it. 

Q What are the character- 
istics, which in Yur mind, Dr. McCart, make a stream 
particularly sensitive? I'm not dealing now with because 

I mean what are the 
there are fish there, but/conditions as far as the 
terrain around the Streams, or at the stream crossing 
that particularly alert you?- 

A Well, of course, our 
major concern is sedimentation in any stream,where there 
might be Spawning, so that we're concerned about | 
any Situation where the terrain would present | 
difficulties in Stabilization; but I might add so wns | 
the engineers concerned about these areas to the b 

exclusion of other -- not the exclusion, but to a 
greater extent in that area because of the. problem of 
pipeline integrity. 

Q Have you made any 
recommendations with respect to the use of weirs or 
coffer dams or settlement basins at any of these 
locations ? 

A We haven't specifically 
mentioned that, as I remember, but we were out -- or 
at least I was with several other environmental people 


out looking at the Samia to Montreal Pipeline, 


and looking at the techniques they were using there 
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1] which included culverting stream crossings and putting 
2 in successive sand-bagging, a series of Settling basins 
3 and we would certainly recommend that this technique 

4 beyusedre endereemnar at's also used on the Alyeska 

5 haul road in certain circumstances. 

6 | Q pOrlLy, didn’t quite 

7 get that. Did you say you had recommended this technique 
8 | be used? 

9 A We wiil be, yes. 

10 Verbally I've communicated this to, I think Mr. 

11| Hemstock. 

12) Q Dr. McCart, I believe in 
13 | an answer to a question of mine a few days ago you 

a Suggested that as a matter of general principle you 

Ley have recommended that the use of upland gravel sources 
16 | rather than active flood plain sources, is that LONE? 
a A What I was saying was 

18 that as a fisheries’ biologist we have a bias against 

19 placing gravel pits in flood plains. However, I think 

20 that in circumstances where one eo define the potential 
21 for environmental damage, where we have a detailed 

22 working plan and we have a detailed environme ntal 

23 impact assessment, that it is possible to establish 

24 gravel pits in flood plains without incurring any 

25} significant environmental damage. For instance in the 
26 Malcolm-Firth areas, downstream of the pipeline, as I 

27 pointed out I think yesterday, there are 60 square miles 
28 or so of active flood plains. These are nage ed small 
25 rivers, which on any particular occasion ee eee 

| tiny proportion of that total area which one could consider 


| 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


' 


active flood plain,because in any one year it is liakle 
be flooded and ib hognes we onnbtances surely we can 
find a place in here where it is most unlikely that any 
significant environmental damage will occur. 

Q Well, I'm merely trying 
now to draw on your knowledge of the Alyeska experience 

obvious 
as well as your /fyreat knowledge of the North Slope in 
Ganada. I understand -- and please correct me if I'm 
wrong -- that as a general guideline in the Alyeska 
project the recommendations of the fish biologists in 
particular were that the active flood plains not be 
used if there were upland sources available. 

A As I recall it, in the 
early days Alyeska themselves stated that they would 
only remove gravel from fossil flood plains. Now 
obviously since that time there has been a_ change in 
their thinking and I'm not certain what went:on, he- 
cause it appears now that almost all of their -- well, 
a large proportion of their gravel pits or borrow 
sources are in fact in the active channel of the 
Sagavanirtok River. 

Q Can, you, == 

A I am not aware, inciden- 
tally, that this has resulted in any, or anyone has 
identified any situations in which it has resulted in 
damage to fish populations in the river. 


Q On the basis of your 


knowledge of that project, do you know how that decisio 


was made or why the decision was made? 


A No, I don't know what 
occurred. 
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Q I would like to ask a 
question now dealing with water consumption and water 
use and I believe that this is covered generally on 
page 43 of your prepared evidence. There is the last 
sentence of the first paragraph on that page, you state, 
“arctic Gas is aware that in several areas on the 
proposed route it will be necessary to avoid withdrawin 
water from sensitive areas or if a water source is 
developed in those areas a minimum flow level must be 
maintained to protect the downstream fish populations.” 
I can deal with the first part of that sentence Dr. 
McCart and if you could assist us by indicating what 

fi withdrawing 
you mean by, avoid /y water from sensitive 
areas, What are the sensitive areas you are referring | 
LO | 
A These would 
be areas in which there was a significant population 
of some aquatic organism that we were concerned about. 
Q This would be both fish 
and food that fish may only rely on? 
A Basically fish, yes. 
Although we wouldn't want to affect benthic and burbot 
populations because of course iftenhere*were fish jin She 
area, there might be some secondary effect on Brshs® J 
should point out also that some of these areas are 
utilized by birds at one time or another, so that if 
you affect the populations of benthic and burbots 
they are not going to be in a position to, well they 


there 
won't do as well because there won't be any food/for 
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1 

2 them if that is what they are dependent on. 

3 Q And I would assume that to 
4 define a sensitive area you would also have to have a 

-) pretty good indication of the fishing and spawning 

6 | potential of these water bodies? 

¥ A I,wouldn't say,fishing 

8 potential? You mean potential for fish? 

9 Q Potential for fish. 

10 A Oh, yes, yes we would have 
sa to have some indication of whether the fish were 
12 abundant in the area or sparse and whether or not they | 
2 were utilizing it for spawning and what aspects of eid 
14 life history were being carried out in that particular | 
15 area. | 
16 Q Have you been doing such | 
1/ studies along the route to the Mackenzie River? | 
18 A Yes. | 
19 QO” And the identification of 
29 these sensitive areas are those hie in the 
21 biological report series and reports to Arctic Gas? 

22 A We indicate sensitivity on 
23 the alignment sheets. Now, of course, we are continuing 
24 to coalite information that other people are gathering 
25 because there is a great of activity in the Mackenzie 

26 | Valley and we are continuing studies in certain areas 

27 ourselves. We don't pretend to have identified every 

28 possible sensitive ee but we feel that we have a broad 
29 overall knowledge of this. 

30 


Q You also indicate in that 
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ut 

z statement of evidence that if use of water in these 

3 areas is to ke proceeded with eae te flow level 

could 

4 must be maintained. perhaps you/ define that a little mor 

.) fully for me? 

6 | A Well certainly a minimum 

7 flow level would be a level which would not cause any 

8 significant damage to fish populations. 

9 Q And this would have to 

10 be determined at each location at-- 

1 A Yes. 

12 Q At this specific time of 
13| the use in that area? 
14 Avsthat’ S#richt. | 
15 | Q And therefore it would | 
16 | require someone such as yourself on site at each time | 
iy the water use was to be extracted out? 
18 A I think what we have planned 
19 to do, as a matter of fact, we have a water availabilit 
29 study under way and we are trying to identify the volumes 
21 of water in lakes,for instance. Now our major concern ES 
22 with the North Slope, I think rather than the Mackenzie 
23 Valley because in the Mackenzie Valley in many long, 
24 long stretches of the pipeline you always have the 

25 | option of going to the Mackenzie River for water, so 

26 that we have concentrated our work to date on the North 
27 Slope, including both the Canadian and the American 

28 sides and we are ae ser in knowing what the volumes 
29 of lakes are along the route of the pipeline and the 


30 potential sources of water, which may be in the form of 
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Harlan, Hemstock, Cart, 
Minning, Williams. 
Cross-Exam by Anthony 


springs and things of this nature. 

bie Well, in your response 
to the pipeline application,assessment group question 
52, you outlinec there, for example, the lakes that you 
intend to use to draw water from and also how much 
water you expect would be drawn from each location. 
But to do an enviromental impact assessment, do you not 
also have to know how much the level of that lake will 
go down as a result of this withdrawal? 

A Yes, we do and in fact this 
was just, I think, an example of the thinking as far as 
water availability and water requirements goes rather 
than a final plan. Certainly we have a lot more in- 
formation than that at this point. We have better pune 
estimates for some of the springs and we have a lot | 
more information on volumes in some of the acon along | 
that pipeline route. 

Q Well, dealing then with the 
lakes that you have identified in your answer to the 
pipeline application assessment Group, are you able to 
indicate now the amount that the lakes will go down, or 
the rivers will narrow too,aS a result of the water 
use you propose? 

A No. I don't think we are 
at that point. I think we are at the point where ne 
Still are trying to identify potential sources. Let me 
point out that the lakes that are included on here, are 


included simply because they happen to be ones where we 
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were conducting fish studies and they happen to be ones 
for which we had depth data and we could calculate 
volumes and as I say,this is simply an example of the 
sort of approach that would be taken. Now, these are 
not necessary, necessarily the lakes that will be 
utilized if water is to be withdrawn at all from lakes 
and, as I say, we have examined a further twenty or 
Dethink 
thirty/this summer. We are trying to get some information 
on depths, volumes, presense and absense of various fis 
species, water chemistry, water chemistry, water qualit 
these 
characteristics of 4 lakes and things of that nature 
and we certainly will, before I think any water with- 
drawal takes place, be able to present information on 
what the period oe withdrawal would be, what the draw 
down would be, I think what area of the lake might, fase 
areas might be affected, tte shallower areas and things 
of this sort in/each of these instances and with an 
assessment of what the potential affect on aquatic 
organisms might be. 

Q Now that, the nature of that 
study and the information that you have outlined is don 
Mr. Hemstock, is it the gf Ate ghee? Arctic Gas to 
econcuct such a study and get all this anftormation befor 
approving hagas baoal of water from any particular 
location? 

' WITNESS HEMSTOCK: Yes. 
Q Dr. McCart, in dealing with 


the withdrawal and use of water, whether as sewage 


treatment, or as water supply for construction camps, have 
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Harlan, Hemstock, McCart, 


you made any recommendations as to the size or rivers 
or streams that should be used at any particular 
Lovet ion 7. 

WITNESS McCART: The water 
withdrawal? 

> aves: 

A Well no I haven't but as I 
Say, we are getting that kind of information so if it 
is of any use we will be able to give the information 
on discharges, particularly from springs but also from 
some of the springs along the pipeline right-of-way. 

Q Would you agree, as a 
general guideline, that camps should not be located in 
the vicinity of, or should be located in the yale 
of larger streams or lakes as compared with smaller | 
water courses? | : 

A No, I wouldn't say that, | 
because it is very likely that a lot of small lakes 
and water bodies are of no feed ax importance, it 
seems to me, to fish. Now I have gone biased of course}. 
In many instances these lakes don't have fish populations 
in them. however, some of the shallower water bodies 
which eas of fish may be important for birds 
and things of this sort. So, we have got to make some 
sort of assessment, overall assessment here. 

.Q I don't have the exact 
figure here and perhaps you could help me, Dr. McCart, 


but I understand that Dr. Brunskil in his enviromental 


social program, volume 73-40, at page 84, which I 
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Harlan, Hemstock, McCart, 
Minning, Williams. 
Cross-Exam by Anthony 





4 thought I had with me and I apologize for not, but I 

3 believe he says in his report there, that camps should 

4 not be located in the vicinity jot «streams with less 

5 water flow than .5 cubic metres per second, or a certai 
6 | particular minimum flow. Have you done any similar 

Hl consideration and come to any, conclusion as to the 

‘ location of camp sites and the water flow in the area? 

9 A No, I haven't. I think 
10 again it is a site specific consideration. I don't lik 
11 this kind of quantitative approach to this because it 
tz may be very well in the Mackenzie to say that this is 
13 so, but it may be a quite different situation on the 
14 North Slope and I would like to know what time of the 
LS year are we measuring this, because there are all pies 
16 of what could be classified as a set, excuse me, ephemeral 
Ly streams on the North Slope that run in the spring Se 
18 because there is no water penetration prior to the bine 
13 of melt and we may have rather considerable streams 
29 which are,only carry a flow for a very, very limited 
22 period of time. On one occassion I know we set up a 

22 fish weir on a stream, which had a nice flow in early 
23 June and,of course, no fish appeared because the thing 
24 dried up a week or so later. 

25 

26 | 

24 

28 

29 
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Harlan, Yomstock, McCart 


Minning, Williams 
Cross-Exam by Anthony 


Q I will agree with you 
in the method of analysis, but are you therefore doing 
a site specific evaluation of the location of camps? 

A We will, yes. 

Q Sorry, I missed that. 

A We will, yes. We have 
not yet done it but we will do it during the final 
design stage, if I can use that phrase. We will look 
in detail at camps and make recommendations. 

Q And Dr. Hemstock, you 
would then agree that this type of on-site evaluation 
of sites must be completed before the location of 
camps is determined? 

A Yes. 

Q And that means in your 
current plans then that the location of camps will not 
be determined until final design? 

A These aspects will have 
to be examined. This is certainly not the controlling 
factor. There are all sorts of eher factors have to 
be brought in here, and one of the most important ones 


of course, is that there'dA great pressure to use the 
proposed 


/compressor stations sites as the construction sites. 


Those don't have a great deal of -- we can't bury those 
too much, but obviously the source and availability of 
water is an important factor. 

a What other environmental 
factors? I recognize that there may be some engineerin 
and logistics considerations, but what other environmen- 


tal factors should go into the decision as to the 
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Harlan, Hemstack, McCart 


Minning, Williams 
Cross-Exam by Anthony 
location of the camp? 


- A Well, the impact on 


wildlife in some cases is quite important. Obviously 


there is socio-economic concerns at location campsites. 
Q Well,we'll get into an 
examination of those types in subsequent stages, but 
from the terrain of the physical environment point of 
view there is the presence of water has been one 
isolated characteristic. Now, Dr. McCart, Mr. Hemstock 
has indicated that location of camps at canbe roRaes 
sites is a given, are you now examining the effect of 
those sites on the water in the vicinity? 
WITNESS McCART: T didn't | 
understand you to say it was a given--It may be very | 


close to that, but he didn't quite state it that way. 
Q Well, perhaps I should bel 
fair —— 
A It's a very, very major 
consideration. We have commented on each of the 


| 
| 


ca 


compressor sites as they're shown on the alignment 
sheets at some point and indicated where we thought 
that there should be adjustments in the location of 
compressor sites, and certainly on parts of the route 
there have been minor adjustments in compressor 

site stations in response, I think, to environmental 
concerns. I can think of an occasion or two of specific 
ally on the Alaskan side, now these are not major 
changes, because there are engineering constaints on the 


location of these. However, we have commented on them, 


yes. 
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Harlan, Hemsteck, McCart 
Minning, Williams 
Cross-Exam by Anthony 


Q But these comments on the 





location of compressor sites, do they include recommen- 


dations dealing with -- or comments relating to the 





use of these sites as camps, or are they dealing solely 
with the fact of drainage, and youknow, other con- 
siderations? 


A We were certainly aware 





of the fact that they were likely also to be campsites. 
So that we would have included that in our assessment. 

Q Could you tell me where 
your recommendations are of the studies that you've 
done of various sites? 

A Nese couldnit.,lIeknow 
that they were put ae paper at one point but where they 
arermiodon?t know. 

Q Mr. Hemstock, do you 


know where these studies of compressor station sites 





and water-related problems are and whether they can 
be made available? : 

WITNESS HEMSTOCK: I would have 
to check. I'm not sure that they're in any report form 
at all. They may be simply in memorandum stage. I 
Cant te recall, 

WITNESS McCART: Well, I'm almos 


certain they were in fact only in a memorandum stage. 


They do not constitute a report and certainly 


statement on these things, from the point of view of 


they do not constitute from my point of view a final 
water and fish. 
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Harlan, Hemstock, McCart 

Minning, Williams 

Cross-Exam by Anthony 

Q Well, since you are here 

either. 
now, could you/now, or in preparatzton of your evidence 
for Phase 3, give us an indication of the research you 
have done to date and your conclusions as they are 
at present? 

A Well, I wouldn't say that 
we've actually done research.-We have made comments on 
these things and our intention is,if and when the 
compressor site stations and the camp locations are 
finalized, we get a better indication, we will go in 
and look at these things in more detail. 

Ox Yes, well you have at 
least to this stage examined these compressor sites 
and made certain comments whether in the memorandum 
form or official report form and I'm wondering if 
we could have the benefit of those comments in order 
that we might discuss it and perhaps -- 

A If they're in my files 
I'll endeavor to locate them. 

Q Well, perhaps in fairness 
to you and to Mr. Marshall, I can say I would hope 
to be able to discuss and comment further on this 

between 
issue and perhaps you could take the occasion/ now 
return in 
and your Phase 3 to examine your evidence and your 
comments and recommendations along these? 

A I might comment myself 
that of course our recommendations at that time had 
to be made on the basis of what information we had 
available. 


Q Certainly, and I would 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


hope that you would update. 





a Fe Of course, ths level of 
information is not that great, so they are not comments 
based on on-site examination in detail. We have gone | 
back into some of these areas and done some work bbAGe. 

Q Well certainly I didn't 
want to tie you to anything you had written at any 
particular stage. I'd like you to give us the benefit 
of your advice and opinion as of the time that you appea 
before us, and if you've updated and changed your 
mind, or done further research we'd be pleased to hear 
of that also. 

MR MARSHALL: Mr. Anthony, I 
wonder if there would be a way that Dr. McCart could 
go about this that would be most productive from your 
point of view and ours? He's indicated that he's made 


comments, I gather in some memoranda form, baséd on - 





some preliminary information, and he's commented that 
this material is not really all up-to-date and wouldn't 
represent necessarily his current chink. Would it 
be more helpful to have him deal with representative 
stations and give you his assessment, perhaps based on 
on-site visits? 

MR. ANTHONY: I think what I'm 
interested in, in pursuing this, is to determine what 
sort of examination Dr. McCart , for example, feéls 
Should be conducted to answer these sorts of questions 
of the impact; secondly, what work has been done and 
what conclusions he's come to, if any, and what recommen- 


dations he wishes to make as to specific sites, for 
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and guidelines that are-to be taken into consideration 


Harlan, 


Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


12569 | 





in evaluating the environmental impact of a compressor 


station work-camp setting. 


MR. MARSHALL: Well, I think 


Dr. McCart could probably tell you what factors he 


thinks ought to be taken into account and what sort of 


an assessment ought to be made with respect to his 


discipline. 


if it would be of some assistance. 


MR. ANTHONY: Well, 


He could probably give that to you now, 


I would 


hope to pursue that a little farther by asking him 


for particular comments, in particular situations and 


I thought that if he wished to look back at work that 
he had done before before pursuing that in any detail a 
rather than fractionalize it, maybe in fairness to him 
we should allow him to refresh his memory and then we 


can talk about it at his re-attendance,If that's 


Suitable to you, Dr. McCart? 


WITNESS McCART: Well, I 


, 


| 


would be prepared to comment on guidelines, if you 


are interested 


and I would be prepared to comment 


on particular compressor sites if you wish to designate 


a few at this time. 


Q Sir; would ‘you, -- you 
| 


mean at this time or do you wish to consider it? 


_A If you want to bring 


out an alignment sheet and point to a particular 


compressor site, I would 


maybe be prepared to make 


some comments about it, not the sort of comments that 
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Harlan, Hemstock, MeCart 
Minning, Williams 
Cross-Exam by Anthony 


I might make if I were on the scene and had done a 
very, very detailed sort of examination. 

Q Mr, Commissioner, in an 
attempt to come to a realistic appraisal of-the issue 
I've been assisted by Mr. Bayly in this regard and 
we think perhaps the easiest way would be to allow 
Mr. Bayly to deal with the spécific sites that he 
has in mind of particular concern to him, and we can 
deal with the particular in that case On a more - 
general plain. I wuld like to however, get an indica- 
tion of the sort of guidelines and questions you have 


raised, either in the research you've done or in your 


thinking to date relating to the question of the locaticr 


of campsites and compressor sites. 


A Well, again we're concernec 


about critical areas and we would be very concerned if 
it appeared that the camp might in some way beeeee the 
well-being of populations, particularly of fish, from 
my point of view, so that we're concerned about the 
likelihood (a) that -- let me go back -- we would be 
concerned about such things as water aailability 7 
there water available in the area, in the immediate 


vicinity, or will it be necessary to build an access 








road? If you build an access road, is this access road 


going to have to parallel the bed of the stream? If so 
we would be somewhat more concerned than if the eteae 
road were crossing streams at right angles. If the 
access road is a permanent road, will it be necessary 
for culverting along the course of that access road? 


This would apply to any access road, either to a water 
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Minning, Williams 
Cross-Exam by Anthony 
source or to gravel pits in the area. We're concerned 
about culverts, of course, particularly where we have 
upstream migrations of fish which might be impeded 
by the construction of a culvert. We would be concerned 
that there be no Seg imancacton of natural waters, whethe 
be lakes or streams where this mibht affect populations 
of fish. We would be concerned if there was sedimenta- | 
tion -- or excuse me, eutrophication . or enrichment of 
-- through some means, either by the presence of 
domestic sewage or through let's say the release of 
or leakage from fertilizer which had been improperly 
stored. These are all concerns of ours. We would be 
concerned about the possibility that toxic chemicals 
stored on the site might escape into bodies of water, 
thus affecting populations of aquatic organisms. We 


have made recommendations, I myght add, in all of 


these instances. ~- 


Rinne 
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We would be concerned 
about fishing by construction personnel.If they were 
able to fish in bodies of water in the vicinity to 
the extent that they might affect, seriously affect the 
population. And we know that this can happen in the 
north and it has happened in lakes as large as Great 


Bear Lake. Certainly it can happen in a much smaller 





situation if there were large numbers of men fishing in 
i the 
a very limited area. These are all /kinds of concerns 


that we have and we would comment on these -- comment 
mitigative 


on their likelihood and also suggest measures 
in each of these instances. | 
| 

Q Well, you have provided 


a very comprehensive list. It seemed to cover the | 


point I had and more. Could you tell me now what 





recommendations you made with respect to these particular 
problems? | 

A We have made recommendation 
of course, all through our reports--many of which metate! 
to this particular question. 

O Could you tell me the 
whether you have provided any comprehensive list of 
recommendations or are you referring now to your studies 
in the Biological Report series? 

A Well now, for instance, 
in one of the papers in the Biological feport series 
there is a list of Ee ere with respect to 


lakes and with respect particularly to the problem 


of eutrophicatimand oxygen depletion. We have made a 
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Cross-Exam by Anthony | 
fairly considerable list, in the discussion of this. I 


Ehink it 35 aa find the chapter if you would like. 


It is chapter 6, Volume 15 "Preliminary Studies of 





Primary Productivity and Other Aspects of Lineology." 


A There is a list of 


recommendations there particularly with respect to 


it was written quite a while ago but I think we speci- 
fically comment on camps and things of this nature. 
One Those recommendations in 


accepted 


this volume, Mr. Hemstock, are they 


activities in the vicinity of lakes. And I think we- 
bY ArcELcC 


Gas and would propose to proceed on the basis of those’ 


WITNESS HEMSTOCK: A Yes. 





Again I would have to point out though that in some | 
| 


cases a recommendation from Dr. McCart might be contrary) 
£O recommendations from some of the other biologists | 
because of other factors and you have to then balance | 


those pros and cons out and make some sort of a decision 





But certainly we are aware of Dr. McCart's concerns and 


I think in almost every case, we can accept them as 
written and there is no concern. | 
Q And the recommendations | 
that he has referred to therefore, would only be breache 
in the-- if there was another environmental concern 
that would offset the recommendation he has made? 
A Yes. And we have been 
discussing a typical one -- the business of gravel 


pits. If he would like to see them off the active flood 


plains or that is his general and first approach. 
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Obviously the mammal and | 
bird people would not. They would prefer to not have | 
an upland site used. So if an active flood plain site| 
is selected then it is selected and the Pecameddstions 
of Dr. McCart to mitigate the impact on fish populations 


| 


are followed and we believe that there would be very | 


| 


little impact-- environmental impact as a result of that! 





choice. 

0 Dr. McCart, could assist 
me by directing me to any other source of recommendation 
that have covered the enumerations that you have 
provided -- the enumeration of concerns? | 

WITNESS McCART: I think there 
are a fair number of them included in this application. | 


We have indicated our concerns there. These are all 





general concerns in the sense that not all of ‘them . 
specifically apply to construction sites. Thersame 
sorts of things that apply to construction sites apply 
in lots of other circumstances --culverting, you may 


| 
| 
| 
| 
| 
expect that there may be a few culverts along the ere 


| 


é 
right-of-way. And they may not be related to construc- | 


tion sites and we certainly have commented on this. I 


| 
| 
think that the engineers got tired of hearing about 
culverts and they pointed to me that there are only 
five planned apparently along the Mackenzie portion‘ | 
| 
of the route so that possibly it is not a big deal wit | 
respect to this particular pipeline. 


Q I am sorry you ended up wit! 


that note because I was just about to ask what recommend 
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1 Cross-Exam by Anthony | 
.. ations you had made with. respect to the use of culverts 
3 and Bebnaee Ane fear of boring Mr. Williams, could 
4 Outline your recommendations with respect to the 
5 stream crossings by permanent roads and eas oe of 
6 culverting? 

i WITNESS WILLIAMS: 
3 | A Some cf the restrictions 
f Ehat’pre'MeCart has-put on’with respect to culverts, I 
4 Would see it probably more economical to go to Bailey 


| 
| 
| 
| 
| 
| 
| 
10 | bridges. It is that bad. | 
| 





1} Q. Well, is the intention 
1 then to go to these bridges or are you still proposing 
ak touse*culverts on these permanent access roads? 
at A It is, each case has to 
ake be assessed, Mr. Anthony, but in some cases to take care 
44 | of peak floods and stay within the velocities that Dr. | 
iy) McCart is talking about -- I didn't mean to appear Light | 
18 but -- Yes, I would recommend Baileybridges in some | 
19 Situations. | 
20 Q Thank you. Dr. MeCart; | 
py have you made recommendations as to the time of the | 
ae year that these culverts had been installed? | 
23 WITNESS McCART: A I don't | 
24 know that I specifically commented on this with respect | 
as | to culverts. Of course, I think that we would be 
56 partial to constructing at a time when there is going | 
| to be minimal sedimentation as a general guideline -- | 
28 minimal increase in sedimentation. To tell you the 
robably ' 
29 | truth, it would/be preferable if they were placed in 


30 | during the spring flood because this is the time when 
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the incremental effect of the placement of the culvert is 


going to be leased. Unfortunately, this is also the 
time of the year when it is most difficult to do this 
from a construction point of view. So es ee Lert 
a very realistic assessment. 

The culverts will only be 
placed on small streams and almost without exception 
these are streams which are frozen to the bottom in 
winter so our recommendation would be that in general 
that is the best time. 

There are, incidentally, 
migitative measures that can be taken including the use 
of settling basins and things of this nature if they 
had to be placed in at another time when there is some 
flow to restrict any downstream sedimentation. 

Q Would it also include the 
use of water diversion around the construction area? 

A Yes, this is apparently 
the technique that is being used by Alyeska. 

Q And do you have any 
comment on the use of that technique? 

A Yes, I watched a similar 
technique being used to bridge a small stream with a 


temporary road in Ontario a couple of weeks ago and I 


was quite impressed with the result. I think I mentione 


this shortly before this. 














| 
| 
| 


Q Have you made any recommenq- 


ations as to culvert depth and its effect on stream 


bed deposits? 
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A Its effect on stream bed 


what? 


I'm dealing now wit 
Q Deposits./ fhe ability 


of the stream on installation of the culvert to either 

clog up the culvert with the deposits in the bottom of 

the stream or and any other recommendations dealing with 
installation and 

the Ase of culverts on streams. 

A Well, we don't want the 
culvert plugged up if there is enough stream migration 
Sf sfish,.of .counse.. 

Q I am with you there. Any 
recommendation as to Hecate! velocity that is 
through culverts or any of these fishes? 

A Well, I have written down | 
a long list of these things at some point, yes. We | 
would want for instance as near to,as close to zero 
slope as possible, we would want to be assured that 
there was no drop at the end of the downstream end 
of the culvert which might impede the estuary migration 
of fish. We would want to be assured that the depth 
of water was. sufficient to so that the backs of the fish 
were under water as they were migrating up. We would 
want the normal substrate to be preserved if possible 
through the use of semi-elliptical culverts or something 
of that, sont. 

We are very much concerned 
that velocities within the culvert are not--do not 
constitute a velocity barrier to the upstream migration 


of whatever fish are moving upstream in this--Most of th 
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velocity criteria, I should point out, are based, apparen+ 
tly, on the swimming performance of adult fish. We are 
Concerned also that many small streams are utilized to 

a great extent by juveniles during the course of +#he 
summer. This is true of grayling and I think that the 


Criteria for the Mackenzie Highway are excessive. The 


velocity criteria there in that there is a great potentia 
for the obstruction of the upstream migration of 
juvenile fish. They are going to, in some instances I 
think, areas which are formally accessible to the nest 
feeding areas during the summer will no longer be so as 
a result of culverting along that highway. 

Q Mr. Williams, I can 
appreciate now why Dr. McCart has given you to reason 
for concern. Do I understand the intention of Arctic 
Gas or Northern Engineer's recommendation to be that. | 
if these criteria cannot be met in a» site, specific 
Situation, do you go to a different technique? 

WITNESS WILLIAMS : A Yes. 

WITNESS HEMSTOCK: A I might 
point out that my information is that we cross five 
streams and two of them have fish in,so there are two 
cases in the whole pipeline where this is a concern. 

Q We know of its presence 
in any event? 

WITNESS McCART: A That would 

between Travaillant Lake or 

be of the five An that area, two fish and one probable. 


Q Have you made any recommen- 


dation with respect to use of dual culverts? 
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Harlan, Hemstock, McCart, 

Minning, Williams 

Cross-Exam by Anthony 

_A Well, I think that is an 
engineering decision actually. I don't care whether 
they are dual or not as long as fish can move upstream 
‘through then. 

Q Mr. Williams? 

WITNESS WILLIAMS: A Cere= 
tainly this has been considered im .trying to maintain 
the velocities that Dr. McCart is speaking of. It 
could be one great large one or several small ones. 
These have been taken into account and when you put 
them all together if you have a serious situation an 


alternative might be more economic. 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Anthony 


Q This is another one of 





the techniques you can See using to live up to the 


recommendations of Dr. McCart before you abandon the 
use of culverts altogether? 

WITNESS WILLIAMS: Yes, provid- 
ing the velocities and the other criteria th was out | 


i] 


can be met. . 

MR. ANTHONY: Mr. Commissioner, 
I believe Mr. Bayly has a few Site specific questions 
and therefore [I Propose to leave that issue to hin. 
I merely would like to comment before leaving this issue 
that we may be interested in pursuing further in Phase 
3 some of the comments and recommendations that Dr. 
McCart enn anenyseuiees made and I would merely ask 
him if he could perhaps dig through his records and | 
refresh his mind on that point and perhaps we a wish | 


GOecreturn totthig subject at a later stage. 





THE COMMISSIONER: All Might. 

MR. ANTHONY : That's all the 
questions I have. 

THE COMMISSIONER: Well, we'll 
adjourn for tea now. 

(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. BAYLY: I understand that 
we'll be sitting for another hour, sir, and what I an 
going to do is ask Miss Minning her questions first so 
that «L410 only. have kept her back for an extra day 


rather than an extra week. It was at her suggestion, 


air. 











ate - 


“Yo enc tefsoms ei etdT Pha Ws 5 
oats of qu evil o2 enian sot nso ‘yoy. Joopiate 
of nobasde soy sxozed panty 340 26 eHoitsbrem 




























-_ | Stedtsped Le égueviue 20 aie 
6 ‘nae 


=—bivesmq .ss* ©<eBMAIUIIW BagvriW 
ori ' yor ; 
jyo jov\teit Sitetixo teds0 en) Dns aeiticoley edt pak 
>| 7 
i | 

; 


.tem od A595 


| , TONE nimntcy] «3M :YVOHTHA » iM 


| enotseowe sttigede edie wae » esd yiyed .IM evetisd tf 


yeol oF ssogoid I sioreaeds bre 
‘amnion oF stll Bluow ylexem 1 


e.jaei Bi! iy rmiveéo i st0 788 


sepad wt Tensei onluieteq a bhotseteint ed yam sw 2si 





“woijsbaatitewe1 dns e4tJrannop sit Fo smoe E 


| ect? 
Jen sycur EIuvow I Ome hom ead at besesppuve 215890M 
{ im © ’ 
| bes ebrowes eld spepads pip eqedteq biioo of 1k mid | el ae 
. i” Ree 
iw ¥ ‘* wesean bak datog ted? no onike eirl deettex Fee 
f 4 eat 0 
oo | opts tosel so ds tootdwe eidd oF mytext OF Le Pinte 
18 eee 
reli : MOD BUT peas 
ok 
| iy Ls | ab 2 cea 
.eved I enoiteaup O87 14 
| £2 "ow , Cte Seat MO SH a 
te 4 * : 
won sey 202 artvot5s SS ae 
} | 


faaruita WHY A 20% CAMTVOLUA 20" 1CSE20R2) bes 

| (KAM YRUO . or THAUaRUG Gawued a0 LGSaOORT) 

t ;¥IWe .9M 7 

mr ten bi she ,tHon tasitsons 102 onttsie ad Il'ow 

oe 22h? anoiveaup ses merunittM enim Nes. ai ob oe patop 
veh sides a8 to? Wed tex syed oved yin fi’i terns 


 goldseapoua sed 3s asw 42 teew sisKe 16 neds refiex 
: | i ey 





PORTING LTD. 1258174 


Harlan, Hemstock, McCart 
Minping, Williams 
Cross-Exam byBayly 
CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) : 

a) Miss Minning, if we 
could follow up the answers that Dr. McCart gave to 
some of the questions of Mr. Anthony, I understand you 
were one of the people who visited the Akyeska project 
with an eye to inspecting some of their gravel mining 
operations; is that correct? , 

WITNESS MINNING: That's 
correct. We didn't spend a lot of time doing that. 
wasn't ; 
I / involved in writing this report. I went at 


another time, but I had my eye on those same things. 


oo Yes, and did you ,while 


you were there see any equipment that you muld identify 


as equipment that would be used for pumping out any 


of the pits? 


A No, I didn't see anything 


like that, but I didn't see everything so maybe ate 
exists, don't know. 
Q Yes. Now, when you were 
there, did you have an opportunity to discuss with the 
Alyeska people, the borrow sites, the mining operations 
in the active flood plains as opposed to the upland 
sites? 
A Not at that time, no. 
I have on the telephone spoken with people about that. 
We were passing through when I visited there. 

ZO And did you, from what 
was said, get any Paes why they were using the flood 
plain sites as opposed to the upland sites? 


A Not specifically. I 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Bayly 


think that — no, I didn't discuss it in terms of that 
but I was told that at some time they would choose 

a site on the flood plain, sand be told they were going 
to an upland site instead and someone else,would come 
along and say, "Why did youbver go into an upland site? 
It's much worse: 

So I-ethink that they have 
trouble, you know, with various bodies of people there. 
I think it must be very difficult to decide on exactly 
the best site and follow everyone's recommendations. 

Ge From what you heard from 
them, that was an agency problem that one agency would 
say one thing and another would say another. Is that 
what you understood? 

A Yes, I think so. 

Q Did they say what the 
objections were to the upland site that was used? 

A I think one of the 
biggest objections was aesthetics and I think it has 
also to do with some of the birds and mammals and this 
Sort. of thing, 

Q So is that the ranking of 
ig.iIn other words aesthetics? 

A I don't know the ranking. 
I think it must be a very complicated thing, with 
seven or eight agencies contributing. 

ioe) Yes, I was thinking of 
the three criteria that you were suggesting. Does 
aesthetics seem to be the main reason for avoiding 


these sites, or did they just speak of the three 
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ci Harlan, Hemstock, McCart 
Minning, Williams 
CrossExam by Bayly 
without giving them any kind of emphasis? 
A There was no emphasis, 


but I think a flood plain site is, of all the borrow | 





sites, the only one that is ever going to renew itself. | 


| 
In other words, the gravel will eventually come eck | 
if the river keeps running, keeps carrying material | 
it will return to its original state. No other borrow 
site will ever return to its original state. 

Q Now, when you were dis- 
cussing the relative merits of mining operations either 
near water courses or away:'from them, did Mr. Wooly, 

who went with you 
I believe it was /did he indicate whether upland 
sites were always detrimental to denning animals, or 
whether they could ever to the advantage of any of the 
denning animals? © | 

A No, he didn't specifically 
say that. He said that certain sites probably would | 
not affect the mammals if you did borrow part of them. 
If you take the whole site, yes, it would. This sort 
of approach. . 


Q Aljwright;,, well .1\L1 wet 


into .thac a little more deeply when we get into the 


| 
| 
| 
| 
Phase 3 portion. But if I can ask you one more ot ee 
on the upland borrow sitess® you indicated that you 
didn't see any foxes when you were there. Did you when 
you were inspecting these sites come across any that 


might have been potential denning sites upon which 


you found no dens? 
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Harlan, Hemstock, McCart, 
Minning, Williams. 
Cross-Exam by Bayly 


MR. MARSHALL: I am thinking 


of Mr. Commissioner, I am thinking of the North Slope, 


and I understand Miss Minning was there this summer. 
WITNESS MINNING: I ene 

there all of the time. I think that is probably true, 

I don't want to say yes or no kecause I wasn't at all | 


of the sites. I don't really know. He's a very quiet 


person. He doesn't always tell you everything right on 





the spot. He is waiting for the report. 

MR. MARSHALL: As we all are. 
Mr. Hemstock,do you have any, information sir on-- 
-~- whether some of the upland borrow sites are potentia 
denning areas as opposed to active denning areas. Or 
perhaps a better term would be that they would be suit-| 
able for denning but that no evidence for denning has | 
been found on them? ' i 


WITNESS HEMSTOCK: I would | 


prefer to leave that to,questioning to Mr. Jakinchuk. | 
We have been told-- | 
| 
THE COMMISSIONER: He's on the| 
next panel. 
WITNESS HEMSTOCK: Yes he is. 
We have been told that potential borrow sites are also 
potential denning sites. However, there is somewhat 
of a contradiction here because the den sites which are 
now occupied are in very limited areas and they also | 
have been occupied for a very long time, 


so it would appear that the animals aren't, maybe they 


are not aware about their potential sites, it would see 
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Harlan, Hemstock, McCart, 
Minning, Williams. 

Cross-Exam by Bayly 

that they are quite restricted. 

MR. BAYLY: They are waiting | 
for the report too, are they? | 

MR. MARSHALL: They are 
waiting fora developer to come along. 

WITNESS HEMSTOCK: I might 
suggest too, of course, that the opening of a pit 
certainly provide for additional kind of habitat for 
nesting and a possibility of denning but I would think 
that that's not an important plus one way or the other. 

Q. But it is something that 
we could go into in some more depth with Mr. Jakinchuk? 

A Yes, certainly, He is 
qualified to speak on that. 

MR.BAYLY: All right. Now, to follow 
up the other matter that Mr. Anthony began and that 
is on water supply in various areas. I have chosen 


as the site specific area the camp that is located at 


located nearby, adjacent to the Malcolm River. 


| 
| 
| 
| 
| 
| 
Komakuk Beach and the compressor station which is | 
reference on the alignment sheets is to 1C-0200-1003, res. 


and on the route maps to 3A-0211-1002 and Mr. Commissigney 


behind you I have opened the-- I have opened both 
; behind, 
of those. One is y you sir on the alignment sheet 


and the other is on the table im ¢ront, of vou. And | 
sir, I see that you have on your table a brown volume | 
of the responses to the concerns and I realize that it 

will involve looking at three things, but under questio 


52, opposite 52-5, there is another map that has been 
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Harlan, Hemstock, McCart, 
Minning, Williams. 
Cross-Exam by Bayly 


referred to as containing possible water sources. Now 
then 
I am referring specifically/to what is known as Spread 


) 


¢ and perhaps both Mr. Williams and Dr. McCart can 
help in the answering of this question. It appears 
from that, from a look at both the alignment sheets, 
the water source map, in the responses and at the map 

in volume 13, which sets out the facilities,that 
between the Alaskan border and the Malcolm River there 
is at present one lake source of water identified and 
that is slightly to the West of the camp at Komakuk 
Beach and it is designated as a shallow water lake 
because it is cross-hatched and then there is a source 
at the Malcolm River itself which, because it is a rive 


source according to the key, doesn't show whether it is| 


a deep or a shallow source. Now, before asking the | 
} 


question I would like to find out from the panel whether 


| 
there are other sources that have been identified eee 


these documents were prepared that would provide 
additional water in this particular spread? 

WITNESS McCART: As I pointed 
out earlier, we have been conducting water availability 
studies through this area during the course of this 
summer and yes, we have identified some other potential 
sources. One of them is on Fish Creek, just above the 
fan, approximately two miles North of the pipeline 


thraugh. ' 
crossing / toe ts one of the potential sources. There 


is another spring further upstream on Fish Creek also. 
It is approximately twenty-one kilometres) just above 


the mouth and maybe eight or ten miles upstream of the 
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pipeline crossing. There is of course the, there is 


the one that is already indicated, the river water | 
source on the Malcolm. We have taken another look at 
that and have some data for that particular area. nner 
is another one on the Firth River, I think just outside 
of the area that is cross-hatehed north of milepost 
230. That whole area there is active as far as ground 
water goes and there in fact several major springs 
in the area,which are distinct in fact, although they 
are probably, if we just extend that cross-hatching 
a little bit further to thewest. 

Q Well if you extend it 
further to the west. 

A Oh, Sorry. ~“To- the east 
I mean. East. 

Q East? 

A East into the fan. 

om rT was going to say if you 
went west you would end up in an identified fish 


over-wintering area. Is that not correct? 


| 
| 
| 
| 
| 
| 
| 
A Yes. In fact, many of these 
do have in fact, fish populations in them. 

Q Yes. Now we have identifie 
additional sources then. What volumes have been 
identified from the sources and the response as well as 
the new sources? 

A Well, the lake at Komakuk 


Beach; volume that we calculate is 9,409,000 barrels. 


Q "Is that its total volume, 
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1 

2 Dr. McCart? 

3 A Yes. That is an estimate 
4 of its total volume. 


A) 
2) 


Is it quite a shallow lake? 


6 A It is 2.8 metres, yes. 

7 Q It is the lake then that 

8 we could expect to freeze to the bottom at some point 

9 in the winter. 
10 A No. I think that probably, 
11 probably have several feet of free water because we 
12 would expect approximately six to seven feet and it is 
13 eight to nine feet deep at-- Oh, sorry. Let me go 


back again. That is mean depth. I don't know what 


the maximum depth is. 


Q Yes. 

A We presumably have that | 

its 

information because we did calculate a mean but/mean 


like 
is 2.8 which means that over the average/we would expec 


to have possibly two or three feet of water and in the 
deeper portions, which we could easily discover, I 
am sure we would expect to have more than that. 

MR. MARSHALL: That was 2.8 


metres I think. 
MR. BAYLY: Q Yes. I believe that was the me 


depth so that is close to eight, eight feet and somewhat more. 


A Pretty close to nine feet. 
_ MR. BAYLY: Q 
there would be pockets or little valleys in the bottom 


SO 


of the lake, or large valleys if you like, that would 


) 
have water in them possibly all winter long. But would 
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it be fair to say that if we expect an ice cover of 
six feet, that quite a large volume of the water would 
be unusable by the end of the winter? 

A That's right. 

Q Now what is the quality of 
that water, because the lake that is identified is quite 
close to the Beaufort Sea, does it get brackish? 

A I have some indication here 
I am sure. Conductivity is indicated at seventy-eight, 
which is extrordinarily low for the area. The average 
in the area, for the most lakes, would be about, oh, 
one-hundred and fifty to two hundred. So this 


apparently is not brackish at all. It is unusually low 


is it? 

A» Yes: 

Q And what would explain that 
I understand the relief from the sheet appears to be 
fairly low although the alignment sheet's window doesn' 
take us as far as the beach. Is that an area that is 
protected by bluffs? 

A I am not certain what the 
explanation would be. I think we would have to look at 


this over the course of the year. 





Q That's an unusual phenomenon 
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WITNESS WILLIAMS: The strip 
map does show a stream going in and a stream going 


out, Mr. Bayly. 

Q Yes, I realize, that, Mr. 
Williams. My concern is that unless there are bluffs 
it's possible that a severe storm in the Beaufort Sea 
might well cause a fall salination of potential 
water supply that Arctic Gas might be depending upon. 
That is a possibility unless there are Diutts, 1 :take 
it. Would that be correct? 

WITNESS McCART: Apparently 
there has been something that has prevented that in 
the recent past at least, but certainly the conductivity 
is very low, much lower incidentally than you find in 
the springs in the area. 

Q Yes, and is that a lake | 
that has been assessed as a habitat for fish oz any 


other aquatic life? 





A I don't have those data. 
/ ah _ 


We did not fish’on this last trip and I don't know 


what in fact lives in the lake. 
| Q It is possible then 

that it might be a fish lake and possibly also an 
Over-wintering spot if there was a creek leading from 
it to the Beaufort Sea? 

A Yes. I think that 
information should be readily available. 

Q Yes. 


A From personnel on the 


site; if I cannot locate that information in other 
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\ Cross-Exam by Bayly 
sources of information. 
- Q Now, that"s one source. 
The next source close to that camp is approximately 
ten miles away, whether you go up -- sorry, there's 
one up the top of the delta fan, that is at the outh 
end of the delta fan, Fish Creek. What sort of 
volumes can we expect would be found there? 
A Our calculation gives it 


163.7 barrels per minute, which averages out to about 


235,000 per day. 


Oi And at what season was 
that measurement taken? ; 

A That was taken in Octoben, 
I think, of this year. 

Q So that's at low water | 
time, | 

A Relatively, yes. Well, 
there's not much surface drainage so this is adam 


groundwater flow we're talking about. 

Q Peete the flow in and 
out of that lake that you identified by the beach, by 
Komakuk Beach, one that flowed in the fall as well? 

A I don't know for a fact 
that it does, no, but I would suspect not. 

Q And when were the 
Measurements taken on the volume of that lake, what 
season? 

A October. 

Q Again we're looking at 


the lowest season of the year, is that correct? 
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A As far as surface 





runoff and reach are, yes, we're into that period 
of the year. 
Q When you do measure 
these lakes, Dr. McCart, do you check the weather 
in the month say before you go in to see whether 
there has been a major storm event that may make your 
calculations other than average, at least for the year? 
A No, but I think tmt 
normally the level of the lake is approximately the 
level of the outlet, and it isn't going to vary appre- 
Ciably in these lakes at least. You don't have many 
instances of lakes in this area dropping dramatically 
during the course of the summer, or rising as a result | 
of a short-term storm event because this is, I should | 


point out, a very limited drainage basin obviously. 





It would have to be a very heavy and localized storm iad 
cause any radical change in the volume of this 
particular lake, a lake of this kind. 

Q Whee does the Dew Line | 
Site at Komakuk Beach get its water supply? 

A Well, that's something 
we're not quite sare of, I think. 

Q Is that classified infor- 
mation? 

WITNESS WILLIAMS: I've been 
there several times and I a. landed on that lake 
with a float plane and ie seems to me I did see them 
hauling water from there, but that's not reliable 


information. - That's just a recollection I have. But 
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we can sure find out, and will. 

| Q All Rye is because their 
needs, I assume, would have to exist with yours, 
Provided the site wasn't abandoned before you got: 
LO. it. 

A Right. 

Q And we've now identified 
two sources. If we move to the east there is a source 
that's been identified at the Map Opposite 52-5 of 
the responses as being to the east side of the top 
of the delta fan of the Mateotn River. Is that 
correct? 

WITNESS McCART: Yes. 

Q Actually, it's not right at the top, 
it's part-way Gown; and what sort of volumes do you | 
expect are available there? | | 

A In October this year 
there were approximately 340,000 barrels per day. 

Q And that particular 
source is very close to the proposed compressor station 

A Yes. 

Q Which is No. CA-05, 
according to your numbering scheme; and I assume that 
although it isn't marked in the same tables, as camp 
needs, that the compressor station will have needs for 
water as well. Mr. Williams perhaps can answer that. 

WITNESS WILLIAMS: Certainly. 

Q And the camp at spread 
"C" is a large camp, is projected a s a large camp, 


is that correct, Mr. Williams? 
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A At CA-05? 
me, Yes. Well,: there are two 
camps, I'm assuming. One to build the compressor 
station, and one to build the pipeline along spread 
"Cc", Would I be correct in stating that? Wave heard 
in earlier evidence that you would have separate 
construction crews building the two kinds of facilities. 
A Right, and in general 
terms the pipeline construction camp is about 800 
people, and the compressor station construction ee 
about 200 people. 
Q Now then, we're looking 
at 1,000 people. Right? 
A I haven't looked lately, 


do those two operations go on simultaneously? 


Q Mr. Carter and I looked 


at his before coffee and we agreed they did; but that 
doesn't mean that we necessarily interpreted it 
correctly. Mr. Williams, if I can refer you to 
drawing 4-0215-1008-B, have you got that, sir? 

A 4-0215-1008-B? 

Q Yes sir, and the way 
I read the legend and mterpret the various dashed and 
solid lines, it appears that during the same season 
CA-05 is under construction while the leg -- while one 
of the legs to Prudhoe Bay is being worked upon. 

A Yes sar, that's: right. 

Q And so my figures of 
1,000 men in a particular season would not be inaccurate}. 


A Right. 








, 


a ies 


ows ove oteds .lisW .aeyY oC. 





iia 4A 





- 7 








toaestgmos eft blivd oF enO .pilinwaas wt - 








pools snaifsgtq si? Slivd oF eno aa ‘\ ae 


e 
- ios 
brsed ey” ow $$6a9 vpatssze al toowvron sd I aki is 












sisisqee evad bluow woy tedd sonmabive sei tsse on 
.esisifios? Jo win! owt ofd paibitud ewexs ta bipossencs 
1 | [si9snep ot bes ‘ip te A | 
| O08 tuodsa ei aten ( jouxtsenoo enilegigq ely emta 


oF » ave , et om wa ; rig , Os ‘ el 3 IeBeed haeiy + evi DAB 4 alLqosey 


| 
ca -elaceq O0§ dyods 
- 


C2 mpLa lawvsq CnC 36 
. , | 
| . 
f ‘ . 55 i. ie) cwr R phe >F 
: i 
. i Ss ew B: Sielied ei 
j Its ars 67 fee 27 


, + 2 tLe aay 4 
‘ Vv er} iJ) f ) 


wussoaat ed gon bivow noasse aslvoltisa s- ni se 0068. 


,3feiA & 





4 . wa fins ru ae 


ALLWEST REPORTING L-TD. 12595 


ae a a A ee 2 


Harlan, Hemstock, McCart 
Minning, Williams 
' CrossExam by Bayly 
Q Now,, I am assuming that 
you have done projections as to how much water just 
for living, to begin with, will be used per man per 


day. 


A Yes sir. 


10 


And what is that in eithe 
gallons or barrels? : 

A 80gallons per capita per 
day. 

Q Too bad it isn't 100, Te 
would be easier to multiply. 

A . Well, the number, we've 
been using 80 in the large camps, 100 in the smaller 
camps, but go ahead and use 100 if it's easier for you. 

Q Well, let's say 80,000 
gallons per day for the domestic use of the camps, is 
that correct? 1,000 men for two camps, times’ 80, is 
80,000 per day. 

A Rrghts 

Q Now in addition to that 
we have to look at 52-1 of the responses to see what 
the other requirements are for spread "C". 

A Yes sir. 

Q Now, I see that we have 
as a camp requirement volumes that vary between 10 and 
55,000 -- what are those things, barrels or gallons? 
In barrels. t | 

A Barrels per month. 


Q Barrels per month. 


Unfortunately, I'm not quick enough to be able to work 
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that out in gallons per day. 
‘ WITNESS McCART: It's already 
there in the second-last line, I think, 
"Daily requirements." 
Oh, you wanted it in gallons, sorry. 

MR. MARSHALL: It might help 
you, Mr. Bayly, if I were to tgll you that Dr. McCart 
has, I think, put together what the spreads water 
requirements are. 

MR. BAYLY: All right. 

MR. MARSHALL: For spread "C", 
I don't think he's got the compressor station construc- 
tion camp, I think he's done it for the Spread camp. 

MR. BAYLY: All right, then. 

Q Would it be fair, Dr. 


McCart, to add 25% to the daily requirements for the 


camps so that you could accommodate the needs of the 
construction of the compressor station? 

A I think that probably 
Les Williams is better able to answer. 

Q Allerrgnt. Lt's just 
that your counsel directed me to you. Mr. Williams, 
would it be fair to add 25% then to the daily camp 
requirement? 

WITNESS WILLIAMS: Well, I 
haven't gone through the calculation, Mr. Bayly, but 
if you say that you've gone throughthe calculation 
and this just .accounts foe an 800-man camp rather 


than 1,000-- 


Q Well, actually that's the 
























"4 


qian: sdpka 30 ROSAHes sa cen ay * ry 
| yandoN .40 Jedd wor Mat 6d exow 2 Mhwetvea 
| tsgaw ebsotas sit aedw adeno duq ania on 1,8 
. ’ oT seamen fe 

dies PEA 2YOVAR AM % ‘pot. 
"9" Besxqe 10T 1CTAHBAAM 4AM. i, 7 lth tat 

ronan sokteda soeestgnon edd Sop eter stains 2 aob T 
| uss hsezge ett 20% +h ‘onobia ted toda ques nois 
| tend drips LEA evIYAR aM 4 z _ 
| 80 \2ie%-sid oe Bfvow 0 vy ow 
ada to% Benahetiuvpeot ylish edt ot @2& bbs og odenDoM 
ot? to “been ei? sysbommcovs bigoo voy tsd3 oa ageso 
| Snoissje tokaerquoo ons 20 aolsouratEnes 
| videdoxq Jed9 Anids I A uy 
| tewanes of ofds tedged ef analiiiwael (7! 
| feut e'ot  .aapas LILA 9 
| \eme kr liw .2M .goy od am betoer lb Lesmues tuoy Jas 
| qma> yiie® edd of mend #25 bbs oF tisk $d 3i Sivow 
| Siremerivpot = | 
i ,f{feW :OMALIIIW aeguriw 


| jod \vl¥ee .am .nolselubdiso ent rpwoxdt sace 2 steved 


tenis: qusco fem 000 as ~ot etavoons gaut elndt bas ' 
| 7 ‘ 


ee _- 4g —. 


sottiaiuolss eff tpvordt enop sv"soy sec? yee voy 2k 


-. | etd ef Sada ylisutos \Liew 0 





-. 
_ 

_ 
- 
- 


ALLWEST REPORTING L-TD. 12597 


foo 





JPMUARY 2, 


Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Bayly 
question I'm asking you, whether Spread "C" includes 
that compressor station camp. Le Sosa e say whether 
it does or doesn't. 

A I'm not sure, ‘but go 
ahead and add the 20%. I don't think it's Significant. 

Q All right, so we're 
looking at as much as, in January and February, the 
two cold months, a need to withdraw 55,000 plus 20%, 
which would be another 10,000 barrels per day, 


approximately. 


lo Fine. 
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| 
Harlan, Hemstock, McCart 
l Cross-Exam by Bayly 
2 -Q 65,000 barrels per day 
3 during those months. Now -- 
4 A Barrels per month. 
5 Q Sorry, batecleeede month. 
6 A Rignt. 
7 Q We are getting -- I am 
8 getting confused between gallons per day and barrels 
9 persmonth. All right: Now, I gather you are not 
10 concerned and maybe Dr. McCart can answer this ane 
ll with -- I have had the advantage of someone with 
phy. a mathematical brain who told me that 80,000 gallons 
13 per day we can say is approximately 4,000 barrels per 


day and if that is -- 

WITNESS HEMSTOCK: A It is 
approximately 2,000 barrels a day. 

Q Approximately 2,000 barrel 
per day? So that gives us 60,000 barrels per month. 

WITNESS WILLIAMS: A Dr. 
Harlan has just worked it out to 68,000. 

Q All right. Now, your 
concern, I gather, is not that the water won't be 
there? I gather you are projecting that there will 
be enough water for those two camps? 

WITNESS McCART: A _ \ Are we 


concerned that there will be enough water? 


Sa ee ee ae ee ee 


Q Miatisicorrects 
a Iidon't think so. I 
think if you take the table, I did some rapid calcu- 


lations a couple of days ago -- a table of water 
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requirements and the responses here, you will find 
that the total is approximately 1.2 million barrels 
for the year and that is equivalent to something like 
1.4 days flow from one of the larger Sor inee that we 
have identified there. 

A Yes. 

Q So that we are not talking 
about a volume requirement which is large in relation- 
ship to the volume of water available. 

Well, now that is the 
volume of water available during some times of the 
year because I gather ey ae for example, the 
there is the possibility that your river source won't 
be available in the cold months when you have given | 
evidence that these rivers generally freeze to the | 
bottom except in the aquifers. 

A No, in fact, we are ae 
about, when we are talking about springs, we are 
basically talking about perennial springs continuing 
to flow year around and many of these. In fact, the 
volume doesn't change appreciably throughout the year. 
Now, we are going to go back in late winter and look 
at these specific ones again. Some we know are 
perennial. We know they continue to flow at a high 
volume at a very stable rate throughout the year. : We 
already know that for the Firth spring too as we call 
it but we are going to check out the other ones and 
find out whether this in fact true in the other cases 
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Harlan, Hemstock, McCart 
Minning, Williams 
Cross-Exam by Bayly 

Remember, however, that 
the largest water requirement is early in the year 
when snow road construction is under way early in 
the winter and this is, even if some of Enotes springs 
do tend to -- if the discharge tends to fall l&ter in 
the winter that the largest water requirement will be 
early. 

Q All right. Now, Mr. 
Williams, that brings me to -- | 

MR. MARSHALL: . Mention. was 
made of a spring and I was just wondering if we could 
have it identified by iaeatlon: 

MR. BAYLY: The spring is on 
the Malcolm River. I identify it as the one on the 
map opposite 52-5 which would be on the east side of 
the Malcolm River alluvial fan somewhat down :from .the 
beginning of that fan to the north. | 

WITNESS McCART: A Il mignt 
point out when I talked about the 1.4 days flow, I 
was talking about the Firth River spring which is 
located two miles north of Milepost 233. I used this 
as an example. 

MR. BAYGY< © When you get 
to Firth River spring, I take it, Dr. McCart, you have 
got a long way in terms of water hauling from both: the 
Komakuk Beach camp and the Malcolm River compressor 


Station site. Perhaps 15 or 20 miles. 


{ 
\ 


A The Malcolm River spring - 


it would be approximately 6 or 7 days flow 
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l Cross-Exam by Bayly 

2 would supply the total water requirement indicated for | 
3 spread C on the table here. 

4 Q Yes, but you are not 

5 taking it that way. I take it. You are not going to 

6 put up storage tanks. You are going to take it as 

5 you need it. 

3 A Yes. 

9 Q And, before I lose track 

10 . Of snow roads, Mr. Williams, I take it that the estimat s 
ll on this table at 52-1 are snow roads if they have 
12 to be build entirely with manufactured snow. Is that 
13 correct? . 
14 WITNESS WILLIAMS: That 
i is correct, but that number is not based on the full 
16 spread length. It is based on a situation in the | 
17 early part of the year where there may be a shortage | 
18 Of snow that you would manufacture snow. But it is 
19 not for the full 65 miles of right-of-way. That millio 
20 barrels would build -- the snow roads per se run at 
21 about 21,000 barrels per mile, the additional snow 
22 required for the working surface could run as high 
23 as 32,000 barrels a mile so we are talking about a 

24 potential of 50,000 barrels per mile of prepared right- 
25 of-way. 

26 Q Is that 20 miles per 

27 million barrels? | 
28 A About 20 miles of fully- 

29 prepared right-of-way. 


30 Q So, you are counting on 
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Minning, Williams 

Cross-Exam by Bayly 
more than almost two-thirds or perhaps even slightly 
more than two-thirds of your snow road requirement 
coming from snow rather than water. 

A Yes. 

Q And is that based on an 
average season projection or worst case projection? | 


A I would put it towards the 


worst case and Mr. Bayly, with the use of snow fencing 


I would anticipate cutting that number -- that million 
barrels down significantly. 
Q Yes. Now, the projections 


that you have used on the gallons per man per day -- 
Have you checked with Alyeska to see whether, in fact, 
the requirement isn't more like 150 to 250 gallons 
per man per day in the camps? 


A No, I haven't checked: the | 





figure. These figures did come from people like | 
Atco that build camps and this was the number they 
suggested. 

Q Yectuand dy take: Lt wat 
would be possible in your time to time checking up 
with other projects to find out whether these figures 
do hold up for the kind of construction that you are 
going to be doing? 

A Yes, and but again, there 
are measures that can be put in lj kes actorm of: rationin 
if it becomes necessary. 

Q Now, when you say, like 


a form of rationing, do you mean a form of rationing? 
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Minning, Williams 

1; Cross-Exam by Bayly 

2 -A It is pretty well 

3 Standard in the Atco units are water savers 

4 in the shower for instance. At Sans Sault, the first 
5 thing I did was take them out but -- | | 
6 Q Does that mean that it | 


I 


comes back and you use again or how do they save water? 


oO 


A No, it is an orifice in 


\O 


the shower head that cuts down the volume of water 
10 coming to the shower. | 
17 Q . S67" yourcanvonly turn*it 
ie on half what would normally be full volume? 


13 A Yes. 


14 Q I think we had showers 
LS like that at school. 
16 One of the concerns that 


17 





I have, Dr. McCart, is that water which may be extracted 


18 from lakes that have fish in them and I gather there 


19 are several deep lakes and the one that we used in 


20 the example is one that may have fish in them may 


22 lower the amount of dissolved oxygen available to 


22 fish. Now, is that fair to say? 


22 WITNESS McCART: A Now, it 


24 seems to me I was asked this question in Washington. | 


25 I have difficulty seeing the relationship there. I think 


26 it very much depends on the shape of the lake basin. I 


27 think that most of the uptake of oxygen in lakes 


29 limnologists call it and that in fact if you reduce 


30 


| 

oe; | 

28 occurs at the bottom --the mud-water interface, I think, 
the volume of the lake so that the surface to volume 
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ratio is lower you can concieve of a lake which had a 
very wide expanse of shallow water, in other words, 
a very large surface, bottom surface to volume ratio 
and the oxygen uptake from the water would be very 
considerable if you reduced the volume of the lakes 
so that it was concentrated in a rather deep hole, 
the surface to volume ratio would be reduced and for 
this reason it is quite likely that in fact oxygen 
reduction might take place at a slower rate. Tae 
it is a very complicated and complex problem and I 
don't think that you can generalize about it. 

fe) | All right. Well, that 
Means you have to particularize and have you done the 
studies that have convinced you that this in fact is 
not going to be a problem. 

A I think that we:would 
certainly recommend that the volume of water withdrawn 
would be small in relationship to the total volume of 
the lake so that this kind of consideration is 
probably not going to be important. 

Q All) right. “And how do you 
fix a Erqure tor that? 

A Well, I think we have 
to find out whether there are, in fact, fish in the 
lake. We have to know something possibly about its 
utilization by birds -- what kind of birds --things 
of this sort. I think that if you look at the lakes 
that we are considering in relationship to water 


utilization, some of them have upwards of a billion 
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cated d 5 a ane: 
Harlan, Hemstock, McCart, 
barrels of -- maybe I had better take that back -- I 
am not sure whether it is gallons or barrels but 

very, very large volumes in relationship to, you know, 
the potential need. . | 


Q Yes. 


THE Oe rae Dr. McCart, 
excuse me, Mr. Bayly, the theme of many of your 
responses so far has been that there will be more than 
adequate supply of water at those camps along ne North 
Slope to supply the requirements of Arctic Gas. 

A There are very large 
quantities of water arian la: yes. 

THE COMMISSIONER: Well, you 


do not regard the water supply as a problem? 
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1 WITNESS McCART: Well, I 

2 regard it as a problem in this way. You simply can't 

3 run in there and take as much as you want in any 

4 way that you feel like taking it. From a fisheries | 

5) point of view we would want to be assured that | 

6 appropriate measures were taken to ensure that fish 

7 populations were not affected detrimentally by water 

8 withdrawal. That's our major concern. But I think 

9 that yes, there's a great deal of water available, some 

10 of it in areas which have only marginal utilization 

11 by fish; some of it, for instance, in lakes which 

i2 we haven't been able to find fish at all. 

13 Now by preference obviously 

14 we would prefer that the water be withdrawn from | 

15 locations where there is no fish populations, from | 

16 lakes which freeze solid to the bottom in winter, for | 
i? instance. Now the point has to be made that lakes don't 

18 freeze instantly, that by -- our figures indicate that | 

19 by December 15th we would expect only approximately | 

20 two feet of ice, at least that has been the situation 

21 in the years in which we have been on the scene. Now 

22 that is a period during which large volumes of water 

23 are ~- will be required if it's a low snowfall year 

= and if, you know, there is a considerable requirement 

oe for snow road construction. But up to that point and 

26 | even beyond, there are still large volumes of free water 

27 remaining under the ice. . 

28 | Q One of the problems 

re may be if the fish aren't particularly clever at finding 

30 


the deepest spots, they may have decided to over-winter 


ee ie 


7 2 
; Les 
+%590M ,toos ema + = +5 a oa _ : 7 
amsif fiw ,prinein. ~ vee 
yiys@ vd mexa~-seord ae. er 
. i 
T .fifsw :THADOM BSSHTLW > 
meh vigmie vot .ysw etdd nt maldeotq « an 32 Waapet 
‘ris ol a roy es doum es eaded bas sxed¥ AE oot 
esltedet? s max% .2f paints? edazi [oat woy Jada yaw 


* . . 
4 j .¥ FAB aq of - ’ ’ DIisOW sw WerVv © INIO”"D 


rif he 5 Jon stew enoctssiuvaca 


y xf 
- \ : 4 . 2 7 
>, = 
I " if if 
ree. rey ta 
; [cis . f “4 
- 
vf «4 
na 
y7 7 . | e 


T6328 
el 19s f 
i6 ,sorI I0 39 4 
re ~ 7 Sy ri 
2 YW : Do Sc] 5S F<) ; 


tiv : od Liv -- 


isi WON VOY «ti 6 


we rtjoux aco a 7 Wone «02 
21s stad? , baoyed ve 


eof Shit i604” PARAL Sms? 


ts | fiislivoisisg t’oexs dal? eng 34 Od yer 


W-tevo od Bef © eesd yest yond ,atoge Jesaqeeb sg 


. _ 


7 ; \ 
% ilo ie 
i . P33" 





ALLWEST REPORTING L-TD. 12607 | 


PPMARY PB eg 


ry 


~l 


(ee) 


WO 


10 


Tat 


Hiarlan, Hemstock, McCart 
Minning, Williams 
' Cross-Exam by Bayly 


in a spot that becomes frozen to the bottom. I gather 





that's one of the fisheries' concerns. — 
A Yes, but the fish that 
aren't particularly clever in finding the deepest 
spots don't survive, so they don't produce offspring 
who are equally stupid, you see. There's a natural 


selections for fish that can find the deepest spots. 





Q Well, Dr. McCart, the fish 
haven't read the application yet, so they probably 
don't know that you intend to take water. 

A: O.K., we would take 

(a) from 

water, if we're talking about lakes,/lakes which have 
no fish population or (b) from lakes which are so deep | 
and have such a large volume that the water withdrawal 
will only be a small proportion of the total volume. | 
Obvously the lakes you want to avoid are the ones that | 
are marginal in depth where you may have fish which | 
are confined to a very small area in the lake. We | 
know some of these lakes, you see I'm amazed 

that they can survive at all Saree because the natural | 
volume of water is very small and the natural oxygen | 
levels are also very low. In those lakes we find 
typically sticklebacks. 

Q And those may be lakes 


where the change in the amount of oxygen is more 


critical than in lakes with larger -- 


Q And the other problem 
you may have is policing people like Mr. Williams 


| 
_A Right, yes. 
with pipe wrenches, if you do want to put restrictions 
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Harlan, Homstock, McCart 
Minning, Williams 
' Cross-Exam by Bayly 
on water used to make sure that they don't Over-uSe, 
is that correct? 

mae I think it's part of the 
{sat Cousipoinc, incidentally, we are Just looking 
for potential water sources. If and when some decision 
is made, we will have to go én and do more detailed 
work and we will have to define volumes and look at 
bottom contours in much more detail and things like 
this. 

Q If one of the conditions 
of the granting of the right-of-way were to err on 
the safe side and not take water out of either rivers 
on the North Slope or lakes that you were able to 
identify as having fish in them, would there still be 
enough water for the requirements that you have on the 
North Slope? 

WITNESS WILLIAMS: I would: 
think yes, but it would be a long haul in some cases. 

Q Yes. 

WITNESS McCART: That would 
be my thought too. You might use up the water in 
building snow roads to your remote locations, you 
know, this would be a factor you'd have to balance out. 

Q So although there are 
vast quantities of water, there are these problems 
that probably in some areas where there is a good ‘ 
supply of water there may also be a supply of fish. 

AY SRight. sue rethink chat 


we can define methods of taking water even from these 


areas,or some of these areas without damaging fish 
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populations. 

' THE COMMISSIONER: You might 
tell me when you reach a natural break and we will 
adjourn. 

MR. BAYLY: Actually this 
is a natural one, sir, although I may have reached 
Others. ° 

THE COMMISSIONER: Well, 
before we adjourn, I think we'll adjourn a few minutes 
early because the Inquiry staff and the court reporters 
have to get all this equipment down and stashed 
away and then run for the plane. 

But there's about three 
matters I'd like to discuss with counsel before we 
adjourn. The first is that next week, as I said 
yesterday, we'll begin Wednesday at 1 P.M. and we'll 


Sit Wednesday afternoon and Wednesday evening. We'il 


Friday morning and Friday afternoon adjourning in 
time to get the plane to Fort Smith. 

Now it is possible but not 
likely that the Fort Smith community hearing may not 
proceed. We won't know for certain until Monday. It 
looks as if it will procéad, but if it doesn't, I 

| think that we should carry on Friday next week in the 
morning and the afternoon, and then hold our Saturday 
morning hearing again, just to make sure that we get 
on as far as we can. | 
| I just ask you to bear that 


sit Thursday morning, afternoon and evening, and then 
in mind because it may alter our plans if the Fort 
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Smith hearing is for any reason cancelled; but as far 
as I know the Fort Smith hearing is going ahead. I'm 
just warning counsel about it and I'd appreciate it 
if the people from the C.B.C. would not Suggest that 
if there is any possibility of it being cancelled, 
because if it said over the air that I suggested it 
might be cancelled that soon gets around as a statement 
on my part that I have ordered it cancelled. I want it 
to go ahead. 

The second thing is is, and 
I just want to be sure where we're at, Mr. Ryder. When 
we have finished with this panel, which I hope we can 
do early next week, that is by Wednesday evening or 
Thursday morning, we will hear the Foothills panel on 
water,terrain and-air. Now, given what I take is the 


likelihood that the Foothills panel will be covering 


a great deal of the same ground, not to mention the 
Same water and the same air, we should get through the 
Foothills panel in a much shorter time than we got 


through the Arctic Gas panel. That's been the pattern 


Then I take it we have the 
Arctic Gas panel on mammals, birds and fish, and then 
the Foothills panel on mammals, birds and fish. Is 
that the schedule, Mr. Ryder? 

MR. RYDER: That's as I under- 
stand it, Mr. Commissioner. ‘Ana following that the 
evidence of the interveners. 

THE COMMISSIONER: Well then 


and I would expect it to repeat itself. 
we would have the evidence of CARC on mammals, birds 
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interveners, and then the evidence of Commission 


counsel on mammals, birds and fish. All right now, 


and fish, and then the evidence of any of the other 


MR. RYDER: There may be some 
questions, sir, about the physical environment. 

THE COMMISSIONER: Yes. 

MR. RYDER: The living 
physical environment. 

THE COMMISSIONER: Yes. Now 
that gives us five weeks until Christmas to complete 
Phases 2 and 3. So I hope that you all will bear 
with me if we try to work very hard next week in the 
time available to’us, and I hope thecourt:. reporters 
will bear with us because it is more difficult for 


them than for any of us. 





Now , there is one other 
matter that I would like to raise with counsel, and tha 
is a matter that Dr. Banfield brought up in Whitehors 

Dr. Banfield was a witness for Arctic Gas. He is an 
environmental consultant to Arctic Gas, and we ad Loa 
think, would acknowledge that he is a distinguished 
man in his field and he urged me at Whitehorse to 
consider altering the way in which we hear evidence. 

He thought the lawyers played too prominent a part ‘in 
the presentation of evidence, that their cross- — 
often tended to inhibit full and free discussion. 


he may be right about that, he may be wrong; but I was 


grateful to him for bringing the matter up. 
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bik tated Harlan, Hems tock, McCart 
Minning, Williams 
' Cross-Exam by Bayly 


bey 


He urged that we should have 


Le) 





the environmentalists sitting together,that is the 
environmentalists on both Sides of the given issue, 
sitting together on the panel and debating the thing 
among themselves with the role of the lawyers restricted 
and the environmentalists Simply given an 

Opportunity to hack awayat ea@ch other to the edifica- 
tionwoft lal IMof "ist 

Now I think that counsel should 
give very serious consideration to that. I've already 
told Mr. Scott and Mr. Goudge that I want them to con- 
Sider this, and I mention it to the rest of you so 


you can think about it between now and next week, 
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Harlan, Hemstock, McCart, 


Minning, Williams. 
Cross-Exam by Bayly 


LPenink? tha 
if eounsel Wgan’worktietouttinia way that is fair to 
everybody that we should have a Banfield type panel and 
you may want to consider that when we reach Dr. 
Banfield's specialty so bites hevcan*strerén that) panel 

point of 
and those who opposed Dr. Banfield's Aiew, the witnesse 
on behalf of Canadian Arctic Resources Conmittee, for 
instance, can sit on the panel with him and you can com 
up with a proposal regarding the way in which the 
questioning should proceed; whether it should only 
occur after the environmentalists have been bashing 
away at each other for a day or two or whether it 
should come earlier than that. In this inquiry, we 
are conducting really for the first time in Canada an 
examination of the impact of large scale frontier | 
development. It has never been done before in this | 
country and I am willing to consider innovatinas that | 
are suggested and Dr. Banfield suggested one and I must 
say I thought it was a good idea ail I thought we 
should try “it -and *P am now°asking alt-of“you} the 
lawyers for the pipeline companies, the native or- 
ganizations, for the Canadian Arctic Resources Committee 


and Commission counsel to consider it and come up with 


some kind of workable way of doing it. Let me give 


you an example of what I mean. We have heard from a 


number of witnesses on a number of occasions about the 
would be 
impact that the Arctic Gas pipeline/along the North 
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Harlan, Hemstock, McCart, 
Minning, Williams. 
Cross-Exam by Bayly 


there on the coast, and-the impact it would have on 

the species and variety of birds that have their 
nesting grounds and staging grounds on the Arctic 
coast. That is the impact of the pipeline and the 
development that might occur in its wake. Now, we heard 
from Dr. Livingston, in the overview, about the bird, 
the impact on birds. We heard from, I think Dr. 
Jakinchuk, in the overview, about the impact on cariboo 
at Whitehorse. We heard from Dr. Geist and Dr. 
Banfield and Dr. Weedon about the impact on cariboo and 
I take it that we will hear from the Arctic Gas people 
ané the Foot Hills people and the CARC people about 

the impact on cariboo and birds along that coastal 
strip between now and Christmas. So, it may be that 


you can usefully arrange for these people who have 


these different points of view, I don't say necessarily 
Opposing, but differing at least, to get together on a 
panel “and Vet~them “talk~1t out. “if it*turns out to be 
a good idea we can all give Dr. eheietd the credit. 
If it turns out to be a not very good idea then you can 
all blame me. The important thing though is, Me 
seems to me that we should be willing and you people 

as lawyers, should be Sebi to consider other ways cf 


examining this evidence, new ways of examining this 


-evidence, ways that may throw greater light on these 


problems. I am only taking this problem of the impact 
on cariboo and birds on that coastal strip because that 
has arisen again and again and we are reaching the poin 


where we'll have to examine this very closely. 
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1 

2 Now, I am just asking you gentlemen to think about 

3 this over the weekend and come up with a proposal and | 

4 consultation with Mr. Scott that would enable us to 

5 have a Banfield type panel. I sympathize Peis DES 

6 | Banfield because you remember that he was sitting at 

7 the end of a table of witnesses, they were all I think 

8 engineers except for Dr. Hemstock and Dr. Banfield, and, 
then you’ don't insult4 ybody 

9 when in doubt why not say doctor, and you will recollec 

10 that he said that he felt like a zombie sitting evere 

Li on the end of the panel. Nobody ever asked him any 

v2 questions and when they did they were legal type | 

13 questions and he never naga chance to say what was on 

14 his mind and I would like to hear what was on his mind 

ai) and I would like.to hear what is onthe minds of the | 

16 other people, the experts who spent their lives studying 

17 cariboo, birds and have views, decided views:on the 

18 impact that pipeline development and related ee 

iB would have on the North coast. Now, if you can build | 

20 a Banfield type panel around another kind of situation, | 

2. gouahead jand do it; {[ enjoy listening to the evidence | 

22 and the way the lawyers have brought it out and I think 

23 you have all done a first class job. I think though, 

24 that we should consider doing it in a different way and’ | 

Zz see how it works out, especially since the suggestion | 

ze, came from Dr. Banfield, a distinguished git Es 

27 awconsustant to Arctic Gas, who holds definite views about 

28 the impact that a pipeline would have and who is 

29 certainly not a hired gun for Arctic Gas. He blasts 


30 away indescriminately against everybody, that is an over 
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a 
2 statement, but he certainly wasn't afraid to take 
3 anybody on, including Arctic Gas, the people that were 
4 paying him. So,he is the kind of witness you like to 
> see around here and I don't mean /nie Gi tira nese ce 
6 blast away at Arctic Gas makes him a useful witness but 
7 his independence. He doesn't care who is paying him 
8 and I would like to hear more from him and to hear 
9 ' the evidence given in the way that he suggested. Well, 
10 sorry to go on about that, but I think it is important 
il that in this inquiry we try to do things in a new way. 
Le We have done that at the community hearings, listened 
£3 to what ordinary people have to say. We have been to 
14 twenty communities, twenty towns and villages and 
ibe) settlements in the Yukon and the Northwest Territories 
16 and we have listened to those people, we have listened 
17 to five-hundred witnesses and if you count everytinie | 
18 Mr. Williams turns up here as a witness, maybe it is 
a2 about five-hundred and fifteen but we, we have been 
20 willing to try new ways of making ae we get to the 
oe bottom of this and I would like to try it in the way 
B22 that Dr. Banfield suggested. So, then we will adjourn 
23 until 1:00 on Wednesday, November 12, 1975. 
24 (PROCEEDINGS ADJOURNED TO NOVEMBER 12-1975) 
eo 
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documents. One was Mr. Hemstock's paper, | 


taken from fer eRe 2) -ME-675 


Zeist 


Harlan, Hemstock, McCart ,Williams 
Cross-Exam by Bayly 


YeLLowKni te, <N.Wat~ 
November 12, 1975. 
‘(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 


MR. MARSHALL: Mr. Commissioner, 


there had been a request for Arctic Gas to produce two 


"Strength om Ice* Covers," 


8 





oe" Ee engineering pertinent to the oil industry." | 
oe : ; 


The second was a report of the 


proceedings of the International Conference on Land 
= ae sf 
for Waste Management held in Ottawa, October of tia 


1 have those two documents now, sir, and we'll keep. el 


here in the office and any of the counsel who woul ik 


to examine them can do so. 





R.L. HARLAN, AG 

R.A. HEMSTOCK, oe 

PETER J. McCART, < 

GUY LESLIE WILLIAMS, RESUMED: 
CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) : 

Q Gentlemen, when we left 


OEL ieee week it was in the discussion of the facilitie 
for what is known as spread "C" and compressor station 
CA-05, and we had discussed water requirements and 
water availability and I'd like to have you turn yor 
attention now to the plans that you would have for the 
disposal of sewage at this particular location, and 
would you tell me first’if I'm correct ey your 
general preference in a camp of this size would be 


to discharge your sewage into swampland? 
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Harlan, Hemstock, McCart, 


Cross-Exam by Bayly 


WITNESS WILLIAMS: Well, I 
think we've mentioned a couple of times, Mr. Bayly, that 
the water supply and sewage disposal for each camp is | 
a site specific study that hasn't been done. We have, 
in the application and in the filed testimony suggested 
some alternatives that are available, and certainly the 
testimony suggests that the most desirable way of | 
disposing of treated sewage effluent is to discharge 
it into swampland, yes. 

Q Now, looking at the site 
of the Kom a&uk Beach camp facility, it appears that 
there is one lake from which you would withdraw a sig- | 
nificant amount of water, and apart from that the only 
swampland?? to be-in the Vicinity of that lake itcelt. 
Have you examined this with the idea of whether it would 
be possible to use this swampland in order to discharge 
treated effluent, or whether in fact you would have to 
discharge it either into that lake or -- which I gather 
would not be preferable because you want to take your 
water supply from it -- or into the Beaufort Sea? 

A No, we haven't looked at 
atin, detarl, Mr. Bayly. We certainly wouldn't plan 
on discharging it in the vicinity of the lake, A the 
swampland round the lake. No, that wouldn't be 
desirable. Not only would we be taking, probably port- | 
able water from that lake, but I understand that the | 
Dew Line site also uses that as a water supply. 

Q Have you examined what 


they do with their sewage effluent at that Dew Line 


site? 








¥ ftom Mi 7 bs Wild . 
= + 7 pas 

ede velysa ants sha ioemaatiee 

“ph amio foes 103 po ee -" ide te 

er oW. Janeb se ea. : ° 
aw wipes ‘i siemens 

". batespoue Yaomi seas peaaniige 7 

. odd ote brs voldelisvs oe ewes oe 

to yaw eldsziash Yer ont toes 

spxsin@kh of ek Se a beaner 

store cbaele 

12 orev ee eee is pie 


. 
. 
. 
. 


\ 













ng 0 3 
ene 
ve) 











tis: n. Nidbusio bbe sediipien aaa it si 

Vino sd jerit mot? dtece Bas -tat6w Io tnuoms Sneoltia 
-Ifsesé oAsL tadt to ytiniotv sit mk 24 PU ca tgmwe 
bldow ti yadtedw to sebl ofd Hsiw ety beninoxs voy ovsH 
sptsdoeih o¢ tebio at Buelqmewe elds eay ab sidiaeog ed 
ot over Biijow voy dust ni terjzedw ze Sapy Ie bedsexs 
vetivep T dnidw -+ x6 eter $sre dont worisig 31 spishioetb 
| 1vOY 9X87 OF Jmsw yoy Seveced sidszetext] ed gon Bidow 
5898 J392u608 eds oFek tO ~~ 32£ moxt ylqque tedew 

3& bodtool +'neved ew ,ot A 
its fq 7 dtuew yidstreo 3oW «yYiysd ,1é Listeb al sz 
eis nl ,eAsl efit to yiininiv end al 21 pntpisdoeth ac 
ad d'abluow ted? .of .odel en? Babozs basiqmewe 
| -J10q -yldsdozg palde? ed aw bivow yino Jou -oidsxteeb 
| oie Jans bresexebny I swd ,atel seeks moxz xedsw olds 
*Viqqwe xegew 6 85 juris ‘eames oals otie anid wou 

isiW boiimsxe woy evel Q 

enid wod jedi Js snoultie epswse zledd Astiw. ob yeds 


| Sesia 


ke 


les 


U1 





12619 
Harlan, Hemstock, McCart, 
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Cross-Exam by Bayly 


A Well, I tried to look into 


it on the weekend, Mr. Bayly, and my best source of 
information was Mr. Glasrud who you prohably know 
is with Northern Engineering and he has been there 


several times. and his recollection is that it is dis- 


charge -- the sewage is discharged into a small creek 
that flows into the Beaufort Sea. That's Just his 
recollection. 


Q Yes. Is that the same creek 
wich flows out of the lake from which you would anti- 
Cipate taking water? 

A He wasn't sure. I would 
Suspect not. I think the creek that they discharge in 
is a little closer to the camp than that lake is. I 
think that lake is a couple of miles at least from the 
Dew Line site. 

Q All bight. Now; in ofder 
to assess the water supply on the North Slope, it's 
my understanding from both the response to the Pipeline 
Assessment Group and from a look at the application 
Section 14-DM-1.3.7 and figure 3.7-3 that -- and you may 
want to look at those references -- that a number of the 
lakes from which you would anticipate, at least in your 
response, taking water are ones which had not been studied 
by Dr. McCart. Perhaps Dr. McCart would care to respond 
to that. 

WITNESS McCART: Well, in fact I 


think the opposite is true. If you look at 3-A-0217-1002 


the lakes that are included there are lakes that-for which 
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Harlan, Hemstock, McCart, | 

Williams 

Cross-Exam by Bayly | 
depth data was available simply because we had in 
fact been studying fish in those lakes. 

Q Akl tight, thbut 4D. IMcCare, 
if we do go to the response and now getting away from 
the site specific in the Komakuk Beach area, the map 
at 52 -- opposite 52-5, shows quite a large number of 
lakes, most of them shallow, from which it is anticipate 
that water will be taken between the Demarcation Point 


and Mile 260. 
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l iSethats Coprect? 

2 A Yes. 

3 Q And, ‘at that’ time, or at 

4 the time of the application, if we refer to 14DN 1.3.7. 
5 page 16, it appears that at the time of the writing of 

3 the application only five lakes had been studied 

| by you in this particular stretch. Would that be fair 

3 to say? Now, that may have changed in the interim 

9 because the application is now a couple of years old. 
10 A No, that would not be true. 
11 In fact, we had looked at a considerably -- Within that 
12 Cross-hatched area only? 
13 @) Leam thinking —=) Inethis 
14 map there are several cross-hatched areas. 

15 | A I can't remember how many | 
16 lakes we had looked at at the time the application was | 
17 made. However, we were concerned jn looking at water | 
18 availability at lakes that were within let's sav three | 
19 or four miles on either side of the pipeline and we 
20 may have looked at eight or nine of them in that area. 
21 Q Yes. Had you looked at -- |? 
A Since then we have looked 


at a considerably larger number. 

QO Have you looked at all the 
lakes that are cross-hatched or marked in this? 

A No. 

Q Would pit be: fair -to iseay 
then that it's still a matter of needed research to find 
out whether some of these lakes do have populations of 


fish, for example? 
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1 Cross-Exam by Bayly 

2 A We're in the process of 

3 doing that? 

4 Q Right. And you would 

5 anticipate that before making your decision of whether 

6 to take water from these lakes that you would have an 
| 

7 assessment of each and everyone of the ones that were 

8 intended? 





A Oh yes. Yes. 
0 Now, fish aren't the only 


things that use these lakes as I understand it and we 


we can go into more deeply in the Phase 3 portion but 
there are other aquatic species and other users of 


12 may be getting out of your depth and into something tha 
| water and say the margins of lakes that must be con- | 
| 
| 








16 sidered and for example, you may find that certain | 
7 shallow lakes are ones that are important for duck | 
18 nesting. Would that be fair to say? | 
19 A Oh yes. 

20 Q And that taking a large 

21 amount of water from one of these lakes might change 

oy, the habitat considerably? 

9% A Webl;, I -suspect that. the 

24 amount of water that we expect to withdraw would be 

es recharged with a few possible exceptions where a lake 
a8 has a very, very small drainage area in a very, let's 

rad say, snow-free winter. You might have some -- it may 

28 not, in face, come up towits .ormer, level, 

Pips Q Al Teraqht. 


30 A In general, I would expect 
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that they would be recharged in the spring during the 
spring melt and that water withdrawl would likely not 
have much of an effect on utilization by birds. 

Q Is there any way of 
testing this, Dr. McCart, or is this something that 
we would just have to hypothesize on? Would you be 
taking a lake, for example, in your further research 
and say trying to drain as much out of it as you could 
to see whether it did recharge? 

A Well, we hadn't planned on 
it. . i should point Out that Dr. Harlan’s group, I am 
sure, could probably calculate the likelihood that 
a complete recharge would occur during any subsequent 
spring runoff. 

Q Have you looked into that | 
problem; Dr. Harlan? 

WITNESS HARLAN: A Not | 
to this point in time, no. 

O And if we go beyond fish 
and water fowl, we have insects which breed in wet area 
in small shallow lakes, etc. as well alona the northern 
Coact, 1s chat not correct: 

WITNESS McCART: Yes. 

QO And these are insects 
that may be important both to fish and possibly to 
some of the water fowl, some of the shore birds, that | 
do count on this area for summer feeding and for 
raising of their young? 


A Yes. 
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0 So that we shouldn't really 


underestimate the importance of any of these lakes 

simply on the basis that they don't support a fish 

population? There may be other important Reta that 
different species put these lakes to. 

A There are other aquatic 
organisms living in these things and certainly birds 
utilize a lot of the shallower lakes. As I said, I 
think Yas part of our assessment we would, in fact, I 
think Dr. Harlan's group is working on -- has met 
stations in the area, don't you? 

WITNESS HARLAN: Yes, we do. 

WITNESS McCART: A In which | 


\ 
} 


they are determining such things as storm frequencies, 





runort Values end things of this ‘sort, or iat least thevyy 


should be able to come up with this kind of information | 
| 


and certainly we would calculate the likelihood that 
there might be a long term reduction in water level as 
part of our assessment of particular lakes as potential | 
sources for water. 

Q Well, is it possible then, 
Dr. Harlan, to say, monitor the annual intake into the 


one of these lakes from spring runoff and storms to giv 


to be in a particular year because you haven't got time 
to do it say over a large number of years. 

WITNESS HARLAN: A Yes, it 
is an imperatively easy thing to do. 


you an idea of how much recharge there is? It will a 
Q Ai rLone. What Iam 
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concerned with is when you are assessing where you are 
going to take your water, have you created in Northern 
Engineering Services or in Arctic Gas in a more general 
way a check list of things that you must look at to 
find out what makes a lake acceptable for the taking 

of water and an assessment of how many things are 
tolerable before you make a decision not to take water 


from a particular source? 
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maybe 
WITNESS WILLIAMS: Beforé/Dr.. 


McCart answers that, can we put am perspective the 
quentity that we ere telking gbout, mr. Bayly? In the 
response to question 52, it suggests as a conservative 
estimate, something slightly in excess of a million 
barrels per spread per season on the north coast. Now 
this is, this is equal to a one hundred and twenty- 
nine acre feet- That is a lake, for instance, a hundred 
and twenty-nine acres in size and one foot depth or 

ten ponds, each thirteen acres in size, one foot depth 
Or Re handred and sixty acre pond, six inches deep. 
Thot ig respect to lakes. If we are talking about 
taking it from springs or streams, af you take out a 
million barrels over a thirty day period, say on a 
twenty-four hour basis, this is a flow of 2.2 cubic 


feet per second. 





It is not a large quantity 
that we are talking about. A million barrels sounds 
like. a bunch, really, it isn't. 

MR. BAYLY:. I realize that, 
Mr. Williams, but will you agree with me when I say that 
this is the same kind of problem that we faced with 
the gravel requirements. There were some areas, where 
to take even what is a small amount of gravel may be 
critical because there are other competing uses and 
they may be animals* use or they may be the use of 
other people in other projects, and I submit to you 
that water is the same thing although there may be 


millions and millions of barrels available to take from 
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1 

2 North Slope, there may be areas where to take a very 

3 few barrels may ke very jmportant. 

4 A Right and we have never 

5 suggested that a study of eoch location where water 

6 is to be taken won't be done. It will be done. 

7 GC Yes and this is why I am 

8 asking Dr. McCart about the check list about sources- 

9 Not because I don't think that you are right in that 
10 there's lots of water there, but when your evaluating 

11 where to get the water, surely there must be some thing 
12 that you must consider before taking it froma 

13 particular source and you must consider that at some 

14 point it is too critical to take it from that source 

15 and you must look to an alternate source. Now, perhaps, 
16 Dr. McCart, you, could tell me if this has been the way 
17 that you have looked at the use of water along the | 
18 North Slope. 

i9 WITNESS McCART: Absolutely. 
20 I might point out that we do not run around with a 

21 check list, where we, you know, check of@ actual items 
22 or anything like that but as part of your bag and 

23 baggages of biologists and particularly in my case as 

24 a fisheries biologists, you have a number of things 

25 that you keep in mind at all times. Of course, we have 
(26 been looking at these sources, I might. add, *for something 
27 like four years on the particular section of the North 
28 Slope that we are talking about and we have a great 

29 deal of information about the distribution of fishes 


30 in these areas. We have a great deal of information 
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about the quantities of water. We have a great deal 


of information about the birds, I not personally, but 


4 the bird people and they can certainly comment on areas 
5 where they might feel that withdrawal of any significan 
6 quantity of water would affect bird populations. 

7 Oe All: right. We 

8 face the problem from this point of view, that you have 
9 your biologists say, "Here are areas that are critical 
10 to the particular species in which we have an interest 
Jay And on the other hand, we have 
2 Mr. Williams, whose very real concerns are to get 

13 enough water in specific locations. Now, having just 
14 done a cursory look at the map, it appears to me that 
ays a critical area may well be that stretoh to the west of 
16 Komakuk Beach Camp for the purpose of using water for 


construction: 

certainly, from you have toa 
ug at the leet time we met on Saturday, there seems to 
be enough water for the camps, but am I right in sug- 
gesting, and maybe Mr. Williams can answer this, that 
in order to build snow roads, the closer you get to the 
Alacka border, using the borrow sources indicated at 
52-5 on the map opposite it, there are going to be some 
quite long hauls if you have 4a yeer of very small 
snowfall. 

, WITNESS WILLIAMS: YeS, and 
this is an area in water Dr. McCart has done additional 
work and over near the border on Craig Creek there ere 


two springs jdentified there, one that has a capacity 
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Gf thirty-six barrels per minute and the other one 

3 hundred and twenty-one barrels per minute and in Cis- 
4 cussion with Dr. McCart, he suggested if this is done 
5 properly that there is no reason why water can't be 

6 taken from those sources. 

7 Q May I suggest to 


8 you that in a winter of low snowfall those two springs 





£ may be very heavily used by Arctic Gas to avoid the 
10 long hauls back to the area of the Komakuk Beach Camp 
11 end. the Malcolm River. 

12 | A Well besides the lake at 
3 Komakuk Beach Dr. McCart has also identified two 

14 springs on Fish Creek, very close to the camp area. 


5 GQnewhas a Capacity of thirty-five barreits oe minute and 





16 the other a hundred and twenty-eight barrels per minute 
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Q Yes, but really to be 
practical, Mr. Williams, what you would like to do is 
have aw short a haul as possible for this water, is that 
i Doe Yesijurs ht 
Q And so if given those 
preferences and if given from Dr. McCart that if you 
take the water carefully from Craig Creek, the closer 
you get to the border the more inclined you are going 
to be to take it from Craig Creek, than to go all ‘the 
way back to either Fish Creek, the lake near the camp, 
or to the site on the Malcolm River. Less just 
practical, isn't it? You don't have: to drive .so far. 
WITNESS McCART: Right. 
Should I put out that we have not found any fish 
utilization either in the springs, or in the creek 
VC cy; 
Q So as far as you're 


concerned, that’s a fairly safe source. 


WITNESS WILLIAMS: In addition, 


early in the wintertime maybe some of these other creeks 


are flowing, or there may be some water in other ponds 
that aren't identified here when the ice is shallow, 


thin. 


Q All right, now you've said 


maybe there will be. Will these be also ones that are 
subject to the kind of scrutiny that Dr... McCart: has 
described with regard to other possible users of the 
stream, be they animal, fish, or bird? 


A Yes. 
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Harlan, Hemstock, McCart 
, Wiltams 
<a 
Cross-Exam by Bayly 
Q And when will you be able 
to do this so that you do it when you can study the 


species there? May I suggest to you that it may not 


be good enough to start doing that the November thar 


yourstart to do syour construction, because many of the 
species will have left for the season and won't be 
in evidence? 

A Well, Dr. McCart has 
done a considerable amount of this study since the 
application was written. There is considerably more 
data available now. I would expect that this will go | 
on; 

Q Alls xuightad Now, the 
present state of knowledge wrtharegardyto,fishsin), the 
Malcolm River, both from your studies, Dr. McCart, 
and others that appear to have been done, is that there 
is no evidence of over-wintering species in that river. 
is (that correct? 

WITNESS McCART: No, there are 
small numbers of fish, for instance in the spring, which 
we have identified on the Malcolm River, but we nee 

anadromus or 
no one has yet located a major populaton of /seagoing 
Arctic char on the Malcolm River. We have spent several 
falls looking for them, have not yet located them. There’ 
are, however, apparently small numbers of juvenile fish | 
in the vicinity of that spring which we have identified. 

Q Now, you have two mgeboaeyl 
ofsstudyings , lAgather; to check out a stream and I don't 
| 


want to go into them too deeply because I am anticipatin 
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Harlan, Hemstock, MceCart 


Williams 

Cross-Exam by Bayly 

that you'll be back to discuss them further in the 
next panel; but basically you fly over and look for 


fish from the air, and then you get down on the ground 





in areas where you anticipate you will find, fish, and 
you attempt to net them to find out say they are 
salvelinus you want, to check to see whether, they are 


sea-going, whether they are females with eggs in them, 





whether they are juveniles, or what they are. ignv dé 
that. €ain?, 
A Yess 
Q So, I was looking at the 
chart that you have in Section 14-DM at page 18. That's 
chart No. 3.7-1, and it takes us to May 1, 1973, and 
it appears that as far as the coastal region 1s con- 
cerned, there are three periods of study on that chart. 
THE COMMISSIONER: What was 
that again? ' 44 == | 


MR: BAYLYs, ) 14=DM. 





MR. MARSHALL: Exhibit 57. 

MR. .BAYLY: Figure 3, 14-DM. 

Q Now, Dr. MecCart, there 
appear to be three periods during which you and | 
presumably the other consultants to Arctic Gas did | 
studies on the coast with regard to fish populations 
there, and me 1972 they are between March 18th and 24th, 
and May 22nd to October lst, and November 5th to L2ch, | 
and then again going back to -- sorry, thate in LIZ == 
1973 between April 10th and 19th, and in 1971 two period 
or one period, August 10th to 26th, and in 1972 again, 


just looking at pipeline crossing areas, July 27th to 
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Harlan, HWemstock, McCart, 

Williams 

Cross-Exam by Bayly 
September 12th. Now I'm assuming that you've done 
more Since and that the report that -- reports that 
you have done, one of which you've supplied to me that 
is to be published later this year is a result of that 
ongoing research. WouH it be fair to say that looking 
at the number of days that were spent in these studies, 
and i'm not. meaning to be critical at “all, but that az 
there were over-wintering populations in the Malcolm 
River, that given this amount of time of study it 


would have been possible that some could have been 


missed. 
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Harlan, Hemstock, McCart, 
Williams 
i Cross-Exam by Bayly 
2 Or woulan tre he “rair 
3 to say that you are satisfied -- 
4 A EVPCHINC Le Le “very 
5 unlikely, you see, because, not only we five looked at 
6 | it, the E.P.B. has looked at it. The Federal Fisheries 
a Service has looked at the thing over a two or three 


year period. 





You must understand that 
Ehadromus orct.© chat Nave Téert the Arctic Ocean Dy 
a date somewhere between August 15 and August 20, and 
that any survey after that point, if there are signifi-. 
cant numbers -- now, I'm not saying that there are no 
anaaromus Arctic char in the Malcolm, I'm sayina, 


however that there appear to be no large populations. 


{ 
| 








1k3 We certainly haven't found them. Any survey carried 





17 out beyond approximately August 20 would show -- | 
18 would tell us whether there were significant net teins 
19 i tnene. 

20 We have ae great 

a) deal of experience in looking for these populations. 

ve We've identified, oh, I would say, getting close to 

yale a hundred locations in which Arctic char spawn. We kno 
24 | what we are looking for. Certainly, if the water is 

251 highly turbid, we may have missed them on a particular 
SAI date but we have looked in those streams in August ana’ sig 
pe we have looked in September over several years and they 
28 simply is no data to show that these exist in any 

29 significant numbers in the Malcolm River and as I say, 


30 not only work, but no one else has come up with them. 
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Harlan, Hemstock, McCart, 
Williams, 





1| Cross-Exam by Bayly 

2 | 0 All right. Now, the reaso 
3 I asked you that question is having read the report 

4 that was prepared by Steigenberger and others there is 

5 a reference at page 86 of that report at fie bottom 

a4 and the last sentence of this and it is in the section 


called "Results of Biological Surveys of the Malcolm 


River". It says "the importance of the head water 





areas for the maintenance of fish stocks should be 
reassessed prior to construction". 

Just reading that and 
thinking that Steigenberger js probably a person who 
does the same kind of work that you do. 

A Yes, 


O He feels --" 


A He spent several years | 


believes that there may be populations up there and there 
may be. We haven't found them and he hasn't found them 
E.P.B. hasn't found them. 
Q Yes. But you would agree 
: ; ee 
With him that may be there and that -- 


| 
| 

: looking for them there and hasn't found them. He still | 
A Well, I'm as worried about 
| 


24 population in the headwaters of the Malcolm River as 

a5 I am about populations of the headwaters of the Firth. 
cas The y will be thirty, forty, fifty or’sixty miles 

a7 upstream of the pipeline at the time that pipeline 

28 construction takes place and even if they are there, whigh 
29 I very much doubt,on the basis of what people have been 


able to find out about the Malcolm River that they are 
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Harlan, Hemstock, McCart, 

Williams 

Cross-Exam by Bayly 
netegoing! tocberaffected: 

QO All right. They won't be 
affected by pipeline construction, but is it also 
possible that starting gravel operations, } gravel 
mining operations late in the summer, may cause some 
concern to people like you if they are there? 

A Well, you know, we are 
worried about, I suppose, I think that the major 
problem with gravel mining operations is sedimentation 
of spawning grounds. Now, there i SunOe Indication . that 
anything iS spawning in the Malcolm River. 

We would be concerned if 
the mining operation were carried out in such a way 
as to cause a constriction in flow and possibly 
a velocity barrier to the upstream migration of fish. 
However, not if -- this is not going to occur if they 


follow our recommendations, certainly not in the Delta 


or the fan of the Malcolm River which is enormous. I'm) 


Sure we can find areas where gravel can be easily taken 
without damaging fish populations. 

I don't see this as a 
serious problem at all. First of all, as I nave said 
repeatedly, there is no evidence of any anadromus 
populations there in any case. 

The other piece of infor- 
mation that we have available to us is that by 
approximately the end of August upstream migrant Abcerc 
char which are going from the sea up to spawning and 


over-wintering areas have passed through the downstream 
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Harlan, Hemstock, McCart, 
Williams 
Cross-Exam by Bayly 





ends of these things. The major portion of the 
population in the Firth River, for instance, is many 
miles upstream of the pipeline crossing, or any 
potential gravel mining area by the time that gravel 
Mining would begin there. 

Q Yes. Now, if we compare 
the Malcolm to the Firth then, in your opinion, and 
in Steigenberger's opinion, the Firth is a dramatically 
more productive area for Arctic char than the Malcolm. 

A Much more so, yes. 

O In fact, he quotes you at 
page 99 of his report as saying that a conservative 


estimate of the population of Arctic char in the Firth 


River is between 32,000 and 40,000 fish. He puts in 
brackets "McCart, 1974, personal comment." Would you : 


agree that that would have been at that time anyway, 


a conservative estimate of the number of -- ? 
A I would say it is probably 
Gloser if you are talking aboutt--» youmaves to realize 


that there are segments of these Arctic char population 
As far as the fish that have been to sea and have 

Moved back upstream, we would place it at probably 

40 to 60,000 so that would be conservative. 

Nows* 1. shotild’ point? out, 
some of these, of course, are distributed on the 
American side of the border in headwaters and we have 
not gone aie got a good estimate of what is on that 
side of the border. 
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Harlan, Hemstock, McCart, 
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A TC te Creu G oe 
access that area. 

Q Yes, SUL as tar as -+ 2 
mean fish don't care about national boundaries as 


much as we do and it is a population that needs that 








7 | river? 
3 A I would say, yes, you have 
9 got 30 to 40,000 fish on the Canadian side plus 
10 probably a considerable portion on the other side, 
11 Status unknown. 
12 0 Yes. And when you say 
13 "status unknown" that is because your equivalents in 
14 Alaska would be studying them. Is that right? 
1s A Yes. I know of no 
16 assessment of fish populations conducted by any piastan 
17 | agency. We tried to get in there. In fact, 
18 did fly the headwaters on one occasion, but not | 
19 during the period where we can get a good, COUNT. 
29 Q Right. Now, with regard 
21 to taking water as well from the Firth now instead of 
32 the Malcolm -- a general comment again in Dr. Steigen- 
23 berger's report is attributed to you on page 99. He 
a4 says, quoting you at the third paragraph on this page, 
25 "Tn addition, deep water areas, both upstream 
ae | and downstream of the proposed crossing site 
27 of potential over-wintering areas" 
28 and he attributes that ne Craig and McCart, 1974. And 
29 You would agree with that? 
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WITNESS (MCCART =) WLt ds) that 


area, potential area, shown in our report, figure 10. 


At that time we thought there was probably over-wintering 


in the vicinity; since then we have narrowed this down 
and we find out that the potential over-wintering 


areas shown as No. 42, they are in fact downstream 


of the pipeline crossing and are in fact in that spring 


which we listed for this Inquiry last week. 
Q Yes, that's an important 


aquifer with nitrogen bubbles coming out of it? 


A Yes, and as I say, we have) 


refined our information and find it is downstream. We 
have no evidence of any over-wintering at the pipeline 
crossing. In fact in the years which we have/looked at 
it, it's been frozen to the bottom at the pipeline 
crossings in winter. 
Q Ald "rights? One of the 
concerns that again is expressed in this report at 
page 100 under "Construction considerations" and there 
are three construction considerations given here, the 
first one being -- and I'll read part of it to you: 
"The trenching operation may intersect sub- 
gravel waterflows that are maintaining fish 
populations further downstream during the 
winter." 

I would suggest to you then that his fear is that even 


if the river is frozen to the botton, that underneath 


there may be some water flowing that may be going into 


areas in which fish are over-wintering. 


A Yes, and I think we've 


| 
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stated possibly eight or ten times over the last week 
that we will be looking at situations where there are 
Spring orifices downstream to see whether in fact we 
do intersect aquifers. 

Q Aiba Lont. ana that wach 
be the result -- I mean that will result in a drilling 
program or something of the sort . in subsequent 
seasons prior to final design. 

A That would be the result 

of the --that information would be the result of the 
drilling program, yes. 

Q Is that something you 
Willabe doing this winter, Daa McCanr? Or perhaps 
Dy, Harlan? 

WITNESS HARLAN: Yes, it will 
be a combined geophysical survey and Gri lings rogram. 

Q And provided we take longer 
than we expect, that information will be available for 
thas; dngui ny? 

A Ves 01. wis ls 

Q In fact this concern goes | 
on, Dr. McCart, and I'm leaving out about two sentences. 
I believe this report is an exhibit and perhaps we 
could supply you with a copy of it because you may feel 
that I've left out something unfairly. 

WITNESS CCERS tought ad. "COpy 
last week but I failed to bring it this one, unfortun- 
ately. 


Q I see we are unable to 


find a copy, and perhaps Dr. McCart, if I were to read 
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you the sentences in between as well, so that I'll take 


up where I left off: 


"Alternate construction techniques and/or special 
trenching methods should be investigated to pre- 
vent excessive overflow and decrease sub-gravel 
waterflows, excessive ice buildup and increased 
sedimentation during the critical winter period. 
These eents may influence the survival of fish 
and/or fish eggs, the timing of breakup and 

the migration of fish. Sedimentation during the 
winter must be kept to a minimum during the winter 
and year- round erosion of the right-of-way must 
be low enough to reduce the productivity of the 
invertebrate food sources that maintain the fry, 
juvenile and adult life stages of fish 
populations that utilize the delta during dif- 


ferent times of the year." 


Now, there are a number of concerns in that paragraph 
and I'm wondering, having heard those, whether those 


would be ones that you would agree should be important 


when 


in the minds of Arctic Gas / planning the crossing of 


the Firth River: 


} 


| 








MR. MARSHALL: Mr. Commissioner, 


Dr. Fyles and I have checked and we can't seem to Lind 
the report being referred to as having been entered as 


an’ exhibit. 


' THE COMMISSIONER: This Steigen-| 


berger Report? 


MR. MARSHALL: Yes sir. 


THE COMMISSIONER: I don't know 
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where it came from but I'm looking at one while Mr. 
Bayly's been speaking, and I assumed since it was on 
my table it had been marked. Maybe it hasn't been. 

MR. SCOTT: Dr. Fyles says he 
thinks it was marked at Whitehorse. 

MR. BAYLY: That's my recollec- 
tion, Mr. Commissioner. It's just that we don't have 
the benefit of Miss Hutchinson, who could probably find 
i tyed: moment. Lol US. 

THE COMMISSIONER: Well, at 


any Late’ == 


MR. SCOTT: TL Dt osn'’t. marked 


perhaps it should be and we can check with Miss Hutchin- 


son when she returns. 

THE COMMISSIONER: All right, 
well let's do that when she returns. Is there any 
problem about Mr. Bayly referring to it? 

MR. MARSHALL: No, I think that 


Dr. McCart might want to look at it. He might have a 





| 


better memory than 1 do. I'm sure he does, but he might 


want us to have -- 
THE COMMISSIONER: He might 
have a better memory than Mr. Steigenberger about the 


things he told. 


MR. BAYLY: Perhaps, Mr. Commis- 


sioner, if thers something that Dr. McCart wants to 
refer to that he recalls being somewhere else in the 


report -- 


THE COMMISSIONER: You can use 


| 


i 
| 
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mine. Pose just --— 
A Noy 1 can respond to that 
Statement. That is a God and motherhood statement. Every 
fish biologist would say exactly the same thing. Cert- 
ainly these are our concerns. We have mentioned them 
in various places in Volume 15 that these are concerns. 
We have mentioned them in the application that these 
are our concerns. They're everybody's concerns. 
Certainly this 1S part of the check dist; this baggage | 
that we carry around with us to which we are mentally 
at least referring whenever we're trying to assess the 
water source, Or a mining area. | 
THE COMMISSIONER: When Mr. 
Bayly was reading that I must say my reaction was 
very much the same as your own because he says, whoever 
this is, Steigenberger or -- he says: 
"Alternate construction techniques and/or 
special trenching methods should be investigated 
to prevent, 


Bll of these things. That really doesn’t get us very 


far because no one seems to be -- no one has addressed 
the whole question what are alternate construction 
techniques and -- 

MR. BAYLY: I was just about 
to ask Father Williams about the motherhood problems, 
Mr. Commissioner. 

THE COMMISSIONER: Well, Dr. 
Harlan is anxious to get in on this. 

WITNESS HARLAN: I think it's 


worthwhile pointing out that althogh your trenching 
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operation may go through one of these aquifers, you're 
the 
not affecting the permeability of/material in that you 
will have enough water in the ditch to prevent freezing 
of the sub-strait material; and secondly, you're not 


changing the hydraulic gradient on that aquifer sign- 
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THE COMMISSIONER: Would you 
mind repeating that? We have gone from God and mother- | 
hood to something rather more specific and I wanted to-4 

WITNESS HARLAN: Okay. If in | 
your trenching operations, you happen to pass through | 
one of these shallow aquifers, okay the ditch in effect | 


| 


will fill with water and there will be a small amount 

of earth, some seepage to the surface. But because 
this is occuring, your not going to freeze off the | 
aquifer. You are also not going to modify the | 
permeability of the aquifer. Okay, further, your not 
going to change the hydraulic radiant,. PA iat ee 

force for the ground water flaw.  So,at ey ietete my view 
that. is very unlikely that you would have a .sig- | 


nificant effect on flow in that aquifer which is 


important to downstream over-wintering fish. 





MR.us BAYLYaa All, night mow)Mxr. 


Williams-- \ 
THE COMMISSIONER: Excug# me. 


This paragraph begins with the sentence,"The trenching 


° 





maintaining fish populations further downstream during 
the winter". Your saying that he shouldn't be worrying 
about this, that the things you propose to do, will 


prevent this? 


»- WITNESS HARLAN: Yes, and 
because you are not modifying the permeability of the. 
aquifer or changing the hydraulic radiant,I think it is 


reasonabe to expect there will be very little effect on 
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WITNESS HARLAN: Yes. The 


degree to which we would interrupt it depends on a 


1 
2 the ground water flow. Okay, that is important to the 
3 downstream over-wintering fish. For example, if you 
4 were gauging the spring at the upper end of a pool in 
3 which the fish are over-wintering, I think you would 
6 find there would be very little fluctuation in the 
7 discharge from that spring during the pipeline con- 
8 struction phates | 
9 THE COMMISSIONER: All right, | 
10 that is during construction. Not that I want this to | 
11 turn into a substantial digression but once you have 
12 installed the pipeline and chilling begins, then you 
13 may very well alter the, what I think you call the 
14 thermal regime and you would interrupt the flow of the 
15 aquifer. | 
| 
| 
| 


number of factors. One, the ground, the rate of water 
flow, the quantity of flow involved, the thermal 
environment in which we are dealing, what is the | 
temperature of the water-- 
THE COMMISSIONER: But the 
remarks you just made a minute ago are confined solely 
to construction? 
Thet aswcorrect. 


Frost heave aside? 


That is correct. 


oS FY 2 - 


Okay. 
MR. BAYLY: Now, Mr. Williams, 


we have been referred by the-- Before I ask that 
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i 
2 question Mr. Commissioner, I have been informed by 
3 Miss Hutchinson that really this isn't an exhibit anc 
4 perhaps it should be marked as one. I see you have : 
2 copy. Perhaps at some point that copy could be markec | 
as an exhibit. | 
7 THE COMMISSIONER: All right. | 
8 Well, this one could be marked. : 
3 MR. BAYLY: It doesn't have | 
10 anybody's name on it. Mr. Williams, are there alternate 
11 trenching methods that could be used to Giminish or 
he minimize any of the problems referred to in 
13 Steigenberger's concerns? 
14 WITNESS WILLIAMS: There are 
15 a couple that come to mind, Mr. Bayly. Rirstico & cal 
16 you would have to identify the problem and in this 
1? study it might determine that some period during the 
18 five month construction period, it is better to do it 
19 than some other period. 
20 From that study you woulc 
21 pick the proficuous time to undertake the work. The 
22 river crossing itself can be left to-- It doesn't | 
23 have to go on as the pipeline spread goes througdian it | 
24 can be left, or if you have snow foeacsrim Sitrcoulc tke | 
| done earlier. And in a wide, wide flood ylain river | 
26 | like the Firth or the Malcolm it doesn't necessarily | 
it have to be done all at once, particularly if there 1s, 
a if the stream is frozen to the bottom in segments, LT | 
- channels, various channels, You could do part Of Pat; 
2 backfill that part and then continue on with another 
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1 

2 segment and backfill that if that's going to help the 

3 problem. It's a study. There are things like this 

4 that could be done but a modified trenching technique 
5 I am not sure of, I think generally speaking you like 
"i to get it excavated and backfilled as quickly as 

7 possible. 

8 MR. BAYLY: What about in a 

2 river like this which is obviously an important fish 
10 river and has even at times supported some commercial 
sa fishing? Is it possible to cross a river like this 
a2 above ground in a overhead crossing? 
is A It's possible. In our 
14 opinion, but it is undesirable. 

se) Q All right. If the crossing 
16 were relocated above the flood plain fan at the north 
Bf end, would that make the possibility more realistic? 

18 A Are we speaking of the 

19 Firth now, or the Malcolm,or any river in particular. 

20 Q TI am thinking of the Firth, 
21 because it appears from what Dr. McCart has said that 
22 this is,as far as a breeding area and an over-wintering 
23 area for Arctic-char, a more Significant raver than 

24 any other we have discussed on the North Slope in terms 
ie of numbers. 

26 WITNESS McCART: You know this 
27 is the problem you run into if you start talking about 
28 putting a gravel pit at New Westminster that might 

29 affect the salmon populations at Shuswap Lake. It is 


30 true that it is an extremely important over-wintering 
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faq and spawning river, but that the, we have done extensiv 
3 studies in that. We spent several years galloping up 

4 and down there, we spent thousands and thousands of 

be) Gollars on helicopter time to establish that the major 
6 over-wintering and spawning populations are far upstrea 
7 of that pipeline crossing with the exception of that 

8 minor spring in the fan and the spring between the 

9 Firth and the Malcolm, areas that we are very much 

10 aware of, but they are far distant from this particular 
11 area. 
12 MR. BAYLY: All right. 
13 WITNESS McCART: And you could 
14 go to great lengths to put a bridge across it and so 
see) forth and you wouldn't, you would probably do more 


damage to Arctic char populations putting in an over- 
head crossing or bridge or whatever, than you would if 
you simply left the dam thing alone and buried the 
pipe in the bottom. 

G@ All *riene. but lets look 
at this from just a purely practical trade off kind of 
perspective. "Irs-it fair to" say that’ if "you build» the 
cressing the way that you would anticipate building 
it at present across the Firth, that you do stand a 
chance of killing some over-wintering fish. But, let 
me finish this, because I don't want you to get all 
panicked, but that if you do you don't think that you 
are going to kill enough to make a significant differen¢e 
to the population? 


A Yes. I would agree with 
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| 
2 that. There is always the chance. I think we can 

3 minimize the chance but there is always some probability 
4 however small that scme fish will be killed and yes, 

5 I also agree that because this is only a minor segment 

6 | of the population that is below the pipeline crossing, 
oa as far as we can determine, it is almost exclusively 

3 juvenile pre-smolt fish, in other words fish that have 

9 never been to sea and only a small segment of the tota 
10 population of this particular life history group in 

ae that stream, that the loss of even a few thousand of | 
ee these things would have no siqnificant effect of the 
i population, the survival of the population or except | 
14 on a very short term basis, the size of the’ fish 
15 population in the Firth River. | 
1c ¢C And that would it be fair | 
a, to say that either the siltation or the frost bulk | 
18 problems caused by crossing the river where it is 

19 intended to cross, would be something that would ke of 
20 a single seasons duration Phe longer than that? 

a1. Rea Nog I ‘say Ghattapet san fact | 
oe) there were, a frost, bulk problem and, af iansfact this | 
23 water that feeds that spring further downstream were | 
24 brought to the surface early because of the fact that | 


be something that would continue possibly for the lencth 


i 


| 


the life of the pipeline, and certainly we are aware 





of the existence of this spring and we are going to do a 


oc you have a pipeline across an aquifer, that this woulc 
drilling program to find out whether it in fact might 
| 


be a problem. 
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| 

| 

| 
Cross-Exam by Bayly 

| 

| 

| 


Q So the worse case 


is that this particular spot 
possibility/where a small percentage of the juvenile 
alpinus 
salvelinus/do their over-wintering might be unavailable 


tor the Jatetime,of the facility. 





WITNESS McCART: There is a 
PLObabL Ley Gian back == 

QO Dapst pat at 2b s 
entirely possible. 

A =— af in fact. no 
mitigative measure is possible. 


Q Yes, and I just put that 


as a worst case possibility. Would you agree with that? 

A As a worst case possibility 
there's a very small probability, I think, because 
everybody is now aware that there is a spring downstream 
and certainly Lt"S going to have to be Looked at. 

Q Yes, I went through 
those kinds of problems with Dr. Clark and his erring 
on the conservative side. Now, regarding just 
aquifers in general, Dr. Harlan, just before we leave 
this subject, when you gauge an aquifer you can expect, 
I suggest, that in different years you will get 
different amounts of flow depending on the amount of 
groundwater that is feeding it. Is that correct? | 
In a dry year with very little rainfall and very little | 
snowfall the year before, the aquifer may produce 
less or fewer barrels per minute than it might in a 
wet year. 

WITNESS HARLAN: The question | 


| 


is more complex than you probably recognize. There are 
| 
| 


| 
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Harlan, Hemstock, McCart 
' Williams 

Cross-Exam by Bayly 
aquifers of very limited aerial extent. These will be 
quite dependent upon the climatic conditions that exist 
say in any given year. There are also aquifers of 
large aerial extent and flow in these aquifers is almost 
independent of the immediate climatic conditions. 

Q All right, when you say 
"immediate", would that mean that you -- 

A Within the last several 
years. 

Q =e VOU) aver say 
several years of extraordinarily dry climate conditions 
to affect them at all? 

A On these there would 
probably be decades of long or dry periods. 

Q Yes. 

A Before they were affected 
For example, if we're dealing with the Mackenzie 
Valley, there appears to be a regional flow system that 
flows from the Mackenzie Mountain beneath the Mackenzie 
River and discharges both in the Franklin Mountains and 
along the western edge of the Can_adian Shield. 0O.K., 
flow systems of this size are quite independent of well 
say precipitation over a short period of time, say five 
years of precipitation probably does not affect signi- 
ficantly the groundwater discharge. 

Q And are you able to 
distinguish these when you say "a large area", I gather 
that means a large acreage, square footage or whatever? 

A Yes. 


Q It also, I assume, has 


| 
| 
| 
| 
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Harlan, Hemstock, McCart 


Williams | 
Cross-Exam by Bayly 
something to do with depth because we were concerned | 
in the one instance with the size in terms of depth of 
the aquifer, and not so much the square footage. 
A That's correct, yes. 
Q And you can classify them 


then into deep or major aquifers, and -- 


A In a very local source, 





yes you can. | 
-- and local small ones. 

A Yes, this is also very 
apparent in the water chemistry as well. | 

Q All right, so that the 
ones with peculiar things like lots of nitrogen and | 
perhaps a fair amount of salination are ones that you 
May consider to be larger and more significant than 
others that may depend on local runoff? 

A That is correct, yes. 

Q Now, if we refer to page 
33 of your prepared evidence, you deal there with water 
for the use of camps. Now under 33, paragraph with a 


No. 1, you say that the water for caps shall be clear, 


sparkling and devoid of taste, odor, or harmful bacteri 
and be within specified chemical quality criteria. 

In order to achieve that, I'm assuming that you will 
have to add something to the water, or subtract some- 
thing from it. I assume, though, that usually water 

is treated by adding chemicals to it. What sorts of 
cheticals would you envisage adding to the water to 


create this tasteless invisible substance to feed to 
the construction workers? | 
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Williams 
Cross-Exam by Bayly 


WITNESS WILLIAMS: Associated 
Engineering have covered this in a report, Mr. Bayly, 
and it might be a good question for Mr. Lawrence on the 
Foothills panel. 

Q All right, and he's the 
consultant to Arctic Gas in the same area? 

A Yes sir. 

Q Well then -- 

WITNESS McCART: It's fairly 
standard, I think, to use activated charcoal to remove 
taste odors, etc. etc., and this is not going to have 
any effect on the water. 

Q Yes. 

something 

A You know, this is/ that 
one does with city waters and you can put fish in it, 
as a matter of fact. 


Q Yes, although you have 





to wait a couple of days with tropical fish, I understand, 


before -- 

A Not if you use activated 
charcoal, I don't think. 

Q There are, however, as I 
understand, in certain municipal water supplies things 
like chlorine that are added for the killing of certain 
bacteria. Is that correct? 

A Oh. sve «That 2s .attex 
we had removed the odor, I would presume. 

MR. BAYLY: 

Right... 'm prepared.to 
defer these questions, Mr. Commissioner. I would like 


though , : 
to check «-/ with Mr. Gibbs to make sure that he 
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Harlan, Hemstock, McCart 


; Williams 

Cross-Exam by Bayly 
doesn't mind me asking Arctic Gas questions of his 
witness. 

MR. GIBBS: I hadn't realized 
we were going to lead evidence for Arctic Gas; if Arctic, 
Gas needs our help we'll be glad to do it. | 

MR. BAYLY<: O- Drs McCart,- 1’ m 
wferring now to the Biological Report series, Volume 15 | 
at Chapter 3, I believe, yes, Chapter 3, page 2. Do you | 
have that? There's a chart on that page and have you got| 
that page before you, sir? In that you have identified 


a number of areas which you say in the paragraph above 





the chart: 
"The following table lists the drainages which 
have been surveyed to date and indicates whether 
or not there are areas within them which might 
be critical in the event of winter construction 


of a gas pipeline. Among those are some of the 





rivers we have been discussing, statting with 
Fish Creek and going as far as Cache Creek along 
the North Slope." | 
A Yes. 
Q And going down the chart, 
there are pluses under the present column where there | 
are critical areas present, in your opinion, and blanks 
where there aren't any, or pluses where there appear to 
be none with the exception of the Malcolm, which has a 
question mark, and I'm gathering the Malcolm question mayk 
has to do with this problem of whether or not there may | 


be some fish that have been missed in the Malcolm River. 


is that correct? 
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Williams 

Cross-Exam by Bayly 

A Yes 

Q And with regard to the 
pluses, in the present column do they all concern fish? 
In other words if they are problems -- 

A "Fish Populations" is the 
title to the report, yes. 

Q And what's the significanc 
of saying: 

"Winter construction." 
Is there an opinion you have that summer construction 
in this area might in some ways be preferable? 

A No, this refers to the 
fact that we have classified, Craig and myself, streams 
along the North Slope into three very very general 
sorts of groups, the mountain streams and the spring 
streams, which are the spring-fed ones, plus the 
tundra streams. The tundra streams generally only run 
during the spring. These are the springs in which | 
grayling typically spawn. In this instance we're talking 
only about the streams in which there is water and as | 
a potential for over-wintering and spawning of fish | 
populations during the winter when construction was | 
planned. In general we prefer winter construction. | 

Q All right, so we're only | 
looking inthe plus columns at those rivers where there | 
may be downstream sites like the one identified in the 
Firth where there might'be some possible damage to an 
over-wintering area,or a spawning area. 

A Well, we also included 


in there upstream critical areas too. We didn't confine 
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Williams | 

Cross-Exam by Bayly | 
ourselves with those strictly downstream. 

QO ALO rignt. 

A Anywhere where we felt 
there was a critical area, anywhere upstream or down- 
stream. 

Q Now, what sort of upstream 
problems might you contemplate? 

A Well, the construction | 
itself, There is a possibility, as I said before, of 
a constriction in flow which creates a velocity barrier. 
Now the present construction plan, I don't see how this 
would happen during the winter construction of this 
particular pipeline. The other thing is, of course, that 
by having people onthe scene you're providing access to 
areas. People can helicopter over to a critical area 

| 
and fish in these areas, They are open all winter 


long, I might point out, there's open water there and 


| 
in some instances the fish are available all year-around). 


Now, we made a recommendation 
to Arctic Gas and it's included in our application that 
we will not permit fishing by construction personnel 


in order to counter this particular problem. 
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Williams 

1 Cross-Exam by Bayly 

*) QO ALLeri one now mis.it. not 

5 also true that there may be some interesting upstream 

4 effects if gravel, for example, is mined from an active 
3 streambed which causes a change in the sada which 

6 will cause either increased upstream erosion or increas 
7 bed load until the river has reached its natural though 
8 lowered equilibrium? 

9 A It is possible, but in the 
10 particular instance we are talking about, I don't see 
iat this again as being a problem. 
2 Q All right. This is a 
13 concern, I understand, of the Environment Protection 
14 Board and I don't know whether you are aware of it but 
25 I'm referring to Volume 4 of the E.P.B. assessment under 
“Ws research reports and the report prepared by Unies for | 
ie the Environment Protection Board where they refer to 
18 river channel stability. Perhaps that volume could be | 
19 provided to you and you could have a look at page 202. 
20 WITNESS HARLAN: A Perhaps 
Dy: I can comment on this. 
2 Q Could you synopsize it as 
abe) well for the sake of the Commissioner because the 

24 exhibit copy is the one that you have, so we don't have 
25 | one for him as well? 

a A Thad. better read it first 
Oe then. 

28 Q All right. Well perhaps 

29 I can supply him with my copy because I have been over 
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Harlan, Hemstock, McCart, 
Williams 

1 Cross-Exam by Bayly 

2 Mr. Commissioner,mine has 

‘ some notes and lines if you would just try to ignore 

4 those. 

5 THE COMMISSIONER: Okay, thanks 
6 WITNESS HARLAN: A in our 

7 €vidence, we have stated that borrow operations on 

8 graded rivers, that in these situations the depth of 

9 gravel removal will not be below the level of the 
10 natural streambeds, so this would suggest that we're 

17 taking just a very shallow layer of gravel off of 
12 these graded rivers. Okay, this process will result 
Ee in a potential for the redistribution or movement of 
14 settlement -- sediment -- upstream of the pipeline, 
15 down in deposition over where we removed the gravel. | 
16 Okay, this will occur | 
17 Mainly during the spring periods when natural sediment | 
18 loads are high. So, it would be my opinion that the 
19 effect would be very minor. 
20 Q Rie rronty Now 7 a Lot. Of 
ae! this, whether it would be minor or not depends on how 
ve. you level off the bottom of the gravel pit. Isn't that 
24 true? 
24 A Pardon? 

25 Q A lot of the effects will 
26 depend on how you level off the bottom of your gravel 
eae. pit. For example, if you are to level it off level so 
28 thatolat you. put a spirit Vevelwonrtit; “rt read“tnat 1t 
29 was level, then at the upstream end, you would have, if 


30 you like, a small cliff face whereas at the downstream 
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Harlan, Hemstock, McCart, 
Williams 

Cross-Exam by Bayly 

end you might have it even with the riverbed. If you 
are going to do it to avoid this problem may I suaqgest 
to you that you must -- as much as possible -- level 

it so that it is equivalent to the stream gradient that 
exists in the normal water course. 

A Yes, I would agree with 
you. I think that has been stated in our evidence that 
we will create a flat surface or graded surface so that 
it is flat with a positive gradient in a downslope 
direction. 

Q Alleright. .vougsco,eays of 
course, the -- even though it is in the active flood 
plain and therefore not where water is flowing at the 
time that you take the material, you do face the fact | 


that upstream material will be deposited in the gravel 





pit areas which may cause an increase in bank erosion 
upstream. as well as increased -- 

A I would think it would be 
more an increase in bed erosion upstream. 

Q Yes... ~But in .order vthat 
bed erosion and bank erosion aren't isolated, it 
matters, I submit to you that if you lose some of the 
bed and therefore have a deeper narrower channel which 
will flow more quickly and you are going to get some 
side erosion, especially where you have bends in the 
river. 

A yes. ‘That's. true. 

Q So that there will be some 


bank erosion and so that some of the sedimentation 
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increasedsedimentation may continue past the flood 
period? 

A I think there are 
instances where this could be true, yes. | 

Q And so =- 

A These would probably 
be very minor though. And probably of little signifi- 
cance. 

Q Depending on the size, of 
course, of your gravel mining operation. 

A Size in terms of aerial 
extent, not in terms of earth. 

Q Yes. 

A Yes. 

Q Aerial bes depth? 

A 


Well, the depth would have | 





a much greater influence than size. 


Q Yes. Even the area is 
the 
going to cause -- the larger/area, the more material 


is eventually going to be transported to cause the strea 
to try and find a natural gradient even though lower 
than its original profile? 

A T'm not sure if = 

0 That's the way I read the 
conclusions in the Unies' Report and you are a Man who 
is an expert in this field. You may be able to shed 
more light on it than I would. 

WITNESS McCART: A Perhaps 


while he is reading, I could make a comment. I am not 
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aware of any instance in the literature where gravel 
borrow operations in an active flood plain carried out 
as they are proposed to be carried out has ever 
in fact caused an interruption in the migration of fish 
We have had some, you know, horrendous activity in 
Placer mining in the vicinity of Fairbanks and I have | 
read accounts of this sort of thing, but I have never 
seen any indication that the migration of the channel 
Or anything of this nature has put a stop to upstream 
migration of fish. 

Q Yes, I am not suggesting, 
Dr. McCart, that we're faced with a case of the 
blockage of migration of fish. I am only suggesting 
that the increased sedimentation may last longer than 
the spring flood period because it may take longer than| 


that for the channel of the stream to find its natural 





equilibrium. 

WITNESS HARLAN: A Well, I 
think it is reasonable to expect that this process will 
occur over a number of years, not just over a single 
year. 

Okay, but the transport 
capability of the river itself is a function of the 
gradient and the volume of the water. So it would have 
its greatest potential for transporting sediment during 
the spring runoff, or say during flood events. 

Q Yes, I can agree with you 
there but it may go on,as you say, for more than one 


season. We are not looking at one event to restore 
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aD 

: the river to its natural equilibrium although at a 
? lower profile. 

; A That is correct, yes. 
: Q And this effect would 


depend on your not digging below the level of channels 
which are active at the time of the taking of water. 

A Yes. The effect would be 
Minimized by not going below the level. 

0 Yes.Would you say-- 

A The effects would be much 
worse if we had a, for example, a very, fairly small 
borrow pit but quite deep. That would be the worst 
Situacion. 

Q Yes. And then we do face 
the specter that Mr. Scott raised of doing your gravel 
mining in an active flood plain in which there is no 
flow at the time that you take it. How do you determin 
whether you have gone deeper than you should have? 

A I would think this is a 
very simple matter of surveying jt. 

Q Ad Loriogne. 

A Now, it is also indicated 
by the position of the water table. 

fe) So as soon as you find 
Water, that is the time to stop? 

A Yes. 

0 All right, but that may be 
not necessarily be at the lowest -- That may be below 


the level of the normal water course when there is 
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water in the active streambed. 

WITNESS WILLIAMS: A Well, 
this would all be determined in the-development, in 
the “survey done for the development plan, Mr. Bayly, 
that we've talked about many times. 

That would be part of the | 
survey that would go on ahead of proposing such a 
development. 

@) What season could carry 
this out in, Mr. Williams, to guarantee that you were 
avoiding the problems that Dr. Harlan and I have raised 
In other words, if you carried it out in September 
when there is no water flowing, say, in the Malcolm 
River in the north end of the flood plain? 

A The bottom of the stream- 


beds would still be well defined in September. 





Q Yes. And those particular | 
| 
streambeds, as they exist, would that mean you wouldn't | 


go below them? | 


A Yes. 
Q Because, you see, I have 
got the two answers -- I have got the answer that you 


would go to the headwater and I have got your answer 


that you would go to the bottom of the last active 


channel. 

A There is a contradiction 
in there. 

Q Yes. 

A It is different than what 
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5 we said last week, I think. 
3 QO ATT rignte. 
4 A Because we concievably 


a would go below -- slightly below -- water level but 


6 not below the bottom, the depth of the deepest channel. 
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Q So you would survey the 


flood plain looking for the deepest channel, and when yo 


found the depth of that, that would be the maximum 
depth in the gravel deposit that you would go? 

A I said deepest. There's 
some judgment in there, if there's several channels, 
that would be a judgment. 

Q That does assume that 
rivers have uniform channel depths though, doesn't it? 
I envimge certain rivers that have deep spots and 
shallow spots that don't necessarily depend on how 
far up or down the river you are.How do you determine 
from that? Do you take a mean, or do you take the spot 
closest to where you are doing your mining operation, 


or what? 


A My observations of those 


northern braided streams, is that you don't have that 
to the same extent as a silt bottom,silt,or different 
met eeweatd It'sall gravel. | 

Q I realize it doesn't 
exist to the same extent, Mr. Williams, but you do 


get what is sometimes called the boulder apron at the 


bottom of a fast-flowing part where the water upstream 
of that is deeper and the boulders or cobbles or what- 
ever you want to call them are deposited below that 
where the water has slowed down somewhat, and you do ge 
a variation. It may not ee a very significant amount in 
terms of tens of feet or anything, but it may be several 


feet in some instances. Would you agree with me there? 
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A I would say less than five 


on these northern streams. 





Q Yes) but 21.b could.pe= | 

A There would be some 
judgment required. 

Q -- but it could be several 


| 
feet, three or four feet. | 


WITNESS McCART: Could I | 





make a comment here? Now we're only talking about 
taking gravel out of braided streams. Now braided 
streams are braided streams because of course the 
active channel actually gallops around in the case 
ofthe Firth River, it may be 20 miles away one year 


that 
as to what it was the next, andAf we're concerned about 





encouraging movements of gravel that are a little Bast 
unnatural, the sorts of things that arise as a result : 
of the natural processes in braided streams and the 
reason that they are braided streams are far in excess 
of anything that we could expect to do by removing | 
some gravel from an active channel -- or sorry, active | 
flood plain at some considerable remove from the | 
channel. I should also point out that 
fish normally do not spawn, if we're concerned about 
that, in areas where there's a great deal of uncertaint 
Of this kind. They are going to spawn in areas where 


they can be assured, if I can be anthropomorphic, that 


there's going to be water next year and certainly in 
one of these fans it would be the last place in the 
world where you'd expect to find a spawning population 


of fish or even a large over-wintering population. 
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Q Yes, 


A So that you're worrying 


‘about something here that might be a problem if you're 


talking about a channelized stream somewhere along the 
Mackenzie Valley, but it is, you know, really unlikely 
to have any significant effect at all in a braided 
stream on the North Slope. 

Q Well, Dr. McCart, 
in a sense isn't that kind of a red herring, because 
you're concerned as well with the areas up and down- 
stream of the borrow areas, it isn't just that the 
fish may spawn right where you're going to put in VvVour 
gravel trucks.It's that-- 

A Yes, but the areas that 
I'm concerned about, the areas in which there is some 
stability in which there is over-wintering flow year 
after year, in other words not areas which are braided, 
but areas where there's an oriface on a consistently 
flowing perennial stream, downstream of that area. 
That's what I am concerned about, and certainly we 
wouldn't want any kind of a gravel pit anywhere in the 
vicinity of those things. 

Q Yes, or there may be 
some areas upstream that will have increased siltation 
because there has been an increaseof movement of 
material to fill up whatever the holes are. 

‘A There's ‘a sort of 
maximum. You've got to be talking I think probably 
in terms of a mile or so as the maximum upstream extent 


to which you would find this kind of thing occurring, 
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and I can't think right now offhand in the Yukon 


| 
Territory of a critical area within that distance upstream 
of our crossing points, or from the areas from which 
it is anticipated that we would remove gravel. I really 
think that the whole@ question is a red herring as far 
as river channel stability goes, because you don't have 
any river channel stability in a braided stream. 

Q So you are telling me that 
you'd be satisfied as long as there wasn't a fish 
over-wintering spot within a mile upstream of a gravel 
Mining operation in a braided stream? 

A I'monot, saying thats ism 
Saying I don't know of any over-wintering populations 


within amile upstream. 





Q All right; but “you also 


said that you wouldn't be concerned if the phenomenon 


I've suggested that the E.P.B. is concerned with 


happening more than a mile upstream of any gravel | 
mining operation. 
A I would say a mile or 
50.) 1'm not a tiver pvdrologiste and i can “77 -- butsyou 
know, it's difficult for me to conceive of this sort 
of thing happening. I've watched them move gravel from | 
the Sagavanirtok River since 1969, and I haven't seen an 
upstream migration of those gravel pits or any kind of | 
horrendous situation that has resulted from changes | 
in gradient as a result ee those mining operations which 
are very, very, very extensive and cover square miles 


of the Sagavanirtok Delta. It just seems to me to be, 


you know, very much a red herring with respect to 
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braided streams. If we were talking about gravel pits 


im the active flood plains, single channel streams 


somewhere, it might be a very great concern; and I might 


add another thing, that we would want to be assured, 


incidentally, by a hydrologist who are assessing gravel 


pits, that there wasn't any likelihood of the sort of 


bank erosion that you were mentioning earlier on. 


Q So bank erosion is some- 


thing that you're concerned with as well. 

A Yes, and again in a 
Single channel stream if you take a bite out of the 
bank certainly you're going to encourage migration; 
but not in these braided streams. 

Q All right, and so if 
this concern of the E.P.B. that there may be bank 
erosion caused by borrow so that the stream can find 
its natural equilibrium again, you think that that's 
not a valid concern of theirs. 

A Certainly it's valid, 
but not for the North Slope chore we are planning on 


taking gravel. We're not planning on taking gravel 


from stream beds along the Mackenzie River, as far as 


I know. 


Q All yoke. What concerns 


me, sir, Dr. McCart, the reason I bring this up is 
not because it's an idea of mine but because their 
concern is the North Slope braided river channels, 
and. += 

THE COMMISSIONER: Excuse me, 


just so I'm with you, Mr. Bayly, I have followed Dr. 


| 


| 
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Harlan, Hemstock, McCart 
Williams | 
Cross-Exam by Bayly 
McCart. In a question Miss Minning told us last week 
that they were going to take gravel essentially from 
these flood plains on the North Slope for purposes of 


obtaining gravel for oonstructionon the North Slope; 


but in this page, 202 of Volume 4 of the E.P.B., do 


they say that they are concerned about the problem on 
the North Slope? | 

MR. BAYLY: Not on that parti- 
cular page, Mr. Commissioner, but I believe it's found 
in their conclusions and recommendations and you have 
my volume so I don't have that bdpre me. 

Q Now, Dr. McCart, I've 
just looked at a question that I'm going to leae until 
the next panel. Dr. eMcCart, ait we lookAt VobLune 5 =- 

MR. SCOTT: Perhaps we can | 
clarify something. I understood Miss Minning to say 


that there were none on the Mackenzie River Valley, 





that is no flood plain gravel mining on braided rivers 
on the Mackenzie Valley. Our recollection is that there 
are in fact two listed as alternates. Perhaps Mr. 
Williams could check that when he has a moment this 
week. We may have misread them. 

WITNESS WILLIAMS: Are these 
alternatives? 

MR. SCOTT: Second choice. 

A In tributaries to the 
Mackenzie, Mr. Scott? 


MR. SCOTT: Yes, they are. 
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Harlan, Hemstock, McCart 
, Williams 
Cross-Exam by Bayly 





MR. BAYLY: Q Referring to this, 


report again, just to show you the concerns that the 
Environment Protection Board expressed here, they are 
found at pages 184 and 185 under: 
"Summary and Conclusions." 
to page 
Referring / 185, the first column approximately half- 
way down, their concern was -- and I'll quote it: 
"River borrow operations which remove a large 
fracton of the gravel being transported by the 
river would cause noticeable changes in the 
frequency and extent of bank and bed erosion. 
In such caees, sediment transport rates and 
suspended fines concentrations may be increased 
for years following the actual borrow operation, 
and constitute a more significant potential 
hazard to the aquatic environment than sources 
of sediment from induced erosion on watersheds. 
Such extensive river borrow operations should 
therefore be avoided." 


Now, I gather that what you've said this week and last 


week is our borrow requirements and predictions for the 


North Slope rivers are not extensive in terms of the 
avaibablemmaterial: Isethat fair ito “say? 

WITNESS HARLAN: Yes, it is. 

Q Pod: ters ior that reason 
that you feel this concern does not apply “co tthese 
rivers? 

WLTNESS McCARTYou know, some- 
where in the previous reference you gave us they're 


talking about 1.6 kilometers of gravel in extent to be 


| 
| 
| 
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Harlan, Hemstock, McCart 
; Williams 

Cross-Exam by Bayly 
removed. ft don't know where that appears in the 
application or in the -- it seems to me that first of 
all, I don't knowwhat they are talking about in terms of 
river borrow operations. Are they talking about the | 
sorts of things that are proposed in terms of removal 


from the active flood plain at a time when it is not 


covered by water in the fall on braided streams? 





om Unfortunately --- 

A Are they talking 
about the removal of gravel from the active channel? 

Q Unfortunately, Dr. McCart, 
I can't answer those questions. 

A Well, I can say this, 
that certainly if it came to my attention that there 
was going to be gravel removed from an area in which 
there was a critical spawning or over-wintering area 
from the point of view of fish populations, ANG it 
looked as if there would be the chance of initiating 
bank erosion in an area where it did not then occur, 
or the migration of gravel deposits in an area which was 

Vlg cine’ ; 
stable naturally, we would be very much against that 


and I certainly would want to be assured by someone 


a a peony me et I A TT 


who was competent in the field that these things had 
been taken into account and certainly it should be 

part of any application for gravel removal. An indica- 
tion that these studies had been done and that there 
was a very high degree of certainty that these things 
would not occur. My point is of course that when you' re 
looking at North Slope braided streams that were 


characterized by a very high degree of instability 
that these things are not problems. 
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Harlan, Hemstock, 
icCart, Williams. 
Cross-Exam by Bayly 


1 

2 MR sBAYLY 2) = 0.7 Alan ight then 

3 would you as the sort of equivalent of the people who 

4 did the studies for E.P.B., Dr. Harlan, agree with that? 

5 WITNESS HARLAN: Yes I would. 
6 Q And at some point though 

i you are going to have to give Arctic Gas an idea of wha 

8 is significant in terms of amount of gravel mining in 

9 a particular river. Is that correct? As part of your, 
10 if you like, your site plan. You should not take more 
11 than so many cubic yards fron this river because ot the 
12 chenge in the cynamics of the bed and bank so that Le 
13 would=-+ 
14 A That, that would be part of 
15 it, -yés. 


| 
| 
Q Because even a braided bean 


despite perhaps what Dr. McCart has said,because it 





refers to particularly small amounts of gravel compared 
to the total. If you were to take a tremendous amount 
of gravel all across, say the Malcolm active stream 
bed, you might run into this kind of problem. If you 
were to take all the gravel you needed for the North 
Slope out of that area, for example. It is not a 
likelihood but it is something that could happen in a 
river even like that. 

A Yes, it would also depend 
on how you obtained the gravel in terms of what depth 
of ee perp ae dealing with. 

Oo Pec. 


A For example, if you took 
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Harlan, Hemstock, 


McCart, Williams. 
Cross-Exam by Bayly 





1 

2 two inches off the surface, you would probably have 

2 very, very little effect. 

4 G “Rights 

3 A Where if you went to a 

6 | twenty foot hole then you would have a very pronounced 
7 effect. 

8 OwWRight SacAnd wou have the 

9 two reasons for not doing those deep burrows. One if 
10 because of this problem that I have brought up in 

ri river, that you say are not like the North Slope rivers 
2 but also Dr. McCart's real concern that you may create 
Le ponds that fish could possibly get trapped in. 

14 A That is correct, yes. 

its) Q Now, without going into the 
16 types of things that will be put in water end the types| 
Ti, of things that will be used to treat sewage and I am 
18 referring to chemicals, assuming that there are chemicals 
19 to be used, what sort of plans have you in mind for 
29 storing these:(a) So they will be readily available for 
an Ongoing use but,(b) and mainly so that they won't be in 
ae danger of finding their way into water courses where 

a3 they might be harmful. Have you made recommendations in 
24 that area? Say for example, you were going to use 

25) chlorine in your water supply? 

26 | WITNESS WILLIAMS: We haven't 
27 made any specific recommendations, Mr. Bayly, except in 
28 general terms, keep them high and dry and under cover. 
23 MR. BAYLY: All right. Would 
30 you think of using chlorine then in tablet form to make 
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ALL WEST RPFPORTING L-TD. 
BURN AIT Z, 65% 


Harlan, Hemstock, 


| McCart, Williams. | 
Cross-Exam by Bayly 


sure that you had something that had a more difficult 
time escaping? 

A In some situations, yes. 
They can be used, yes. 

Q ~All .right..° And what sort 
of ways would you bring in chemicals to treat sewage 
if you were planning on chemical package treatments 
for certain camps of certain sizes. Would these be 
BbEOUGhHE infin aquid formsor in dry form and how would 
they be stored? 

A That's a specific study 
that we haven't done. 

Q All right. There are other 


fluids srofilcourse, that are®going to-betusedvorart of 





your testing depends on a methanol water solution which 
we have heard, at least in discharge in large streams 
like the Mackenzie is unlikely to have a significant 
effect. I am informed that when pipe was tested in 
Alaska, some of the testing fluid picked up certain 
things from the pipe itself and I assumed from the 
Goating of the’ pipe, which’ made: it,ifeanything, less 
desirable for disposal in any water course. Have you 
any information on the kinds of chemical reactions that 
occured in tested pipe? 

MR. MARSHALL: Mr. Bayly, I 
wonder if you could be a little more specific about 
these substances and so on. 


MR. BAYLY: Mr. Commissioner, 


Hiameabeing ase specifictasaincan’t ©fedon!trhavectheracts 











Sitiol 33 r5S — wae i ‘5 Hart ens - bie 


7 































-@sy ,zmoLssysie enga al A 





io Ay ' 


' .@ey , heen 9d m5 yodt 
gros gsadw baA eoeterta LIAO 

ap6w9e 25977 Of alsvuimeio ni puiiad voy Bbluow aysw Io 

tnswIset? spaNXosq Esolmsito no pnidasiq aisw doy tt 


iWwow .aesfa alsti9> 20 saiso eisdye> told 


binow wor Bas maxot vrb al zo mio? Stupkl neo ab sdpvord 


_ 

a 

9) 

N) 

4 

oe 
ia 

q 


. ha10da od yen 


,anob 2d asved ew sea 


iefi? ,satvos to ,abivlt 


c 
> 
| 
We 
~~» 
i- 

f 

ae 
o 


| \ciatrtiw nekjuloe szstew Lonsdiem « Ao 2bnegeh onitde? xuoy 
amseitcta apisel ni sprsdoarib ai tesst gs ,Sussd @vad aw ( i J 
iyeoltin S 3s i views! : tacaaoslé git eaAll 


nt betaesy aswieqta aofw jedd bemvdtalswms I .sdpatis 

teadis9 yy bedotg brult poitess sft.Yo emoe ,stasiaé 
syig eds mot? apnkds 
| easel paiddyns £4,312 sbam Aoldw \eqtyg sd¢v Iorpalstsoso 


poy evel 321U00 tesJsw yns ab Isaogaib zol sidevlesh 


7 
: = . 

Sait enor soser isormoerio 26 BOeIA eds ao nolvsstoial vite 
- 


| feqiq bhedasd af Sotu500. 
I viyvaad .aM +.0AR@HAM .AM ; & 


jJyvods gliiiosqa ovom efsiil 6 ed -Bbiseo woy Ii tabdow 


tq o@ ‘bas seqdstedus eesti 


; (oot 
,zenct2zeimmoy .iM +¥IYAR .aM ; - ee 






x 7 
- 7 7 
pJ0s edt sven 2'a0b 1. 850-1 as oiticaga a8! i ms 
: ; j F ‘t - - : © 6 age 

- ae © 7 





5 a - 


Oe PR Fe ee oo 


12677 


ALLWEST PEPORTING L-TD. 
BURNLEY 2, 8.0%. 
Harlan, Hemstock, 


McCart, Williams. 
Cross-Exam by Bayly 





1 

2 as the applicant may have to ongoing testing of pipe, 
3 of other pipeline companies, but I have been informed 
4 that this is a problem that was run into. 

5 WITNESS WILLIAMS: And your 


speaking of the Alyeska pipe, are you Mr. Bayly? 


MES" BAYDY 2" “Yess 
A As you know the, while the 
Alyeska pipe was in storage and stockpiles at 


various locations in Alaska, it was both internally and 


anyway 
externally coated to-- The internal coating/I think 
was to reduce corrosion while in storage. I am not 


sure what that particular material was. I think it was 
a hydrocarbon product. For this gas line, the plan is 
to internally coat with an epoxy rosin that would | 
considerably reduce the adhesion of contaminates to ‘hes 
interior of the wall of the pipe, either during | 
CraNspor carton, OF "in the “testing operation, “=f think | 
Mee =ScOoct brought up’ the “pornt! back “in the. construction 
program about how much hydraulic fluid might be left in | 
the pipe, . in the bending operation by the internal 
mandrel and I think he suggested a quantity, a very smaljl 
qUaneitcy that -Pehave forgotten, “pur 1t rvs“a smart 
quantity. I wouldn't expect that to be a serious 
problem and,of course, rusting, a very small amount will 


take place around the ends of the pipe that are not 





coated because of the weld zone. 
O°? Aljexright. (Have you: been 
doing studies to find out whether this epoxy that you 


planned to use as a retardant of rust or protection 
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measure will combine with methanol or methanol in water 
in any way so as to produce other substances that have 
been tested on a fish or other aquatic species? 

A I haven't. I am not sure 
whether anyone in Arctic Gas has. 

O WALL right... L,.wonders Mr. 
Hemstock, you would know of them I imagine? 

WITNESS HEMSTOCK: I am not 
aware of any studies that have been done. 

Q All sights. yNow, 
my concern is Mr. Hemstock that perhaps in this case 
with this question, both of us are dealing with 
something that may have no effect at all, but neither 
of us knows. Is it contemplated that with regard to 
these kinds of possible reactions, tests will be carrie 
out prior to the, you know, the fairly massive use of | 
certain chemicals, certain treatments that will be | 
carried on in the construction and testing of the 
facility. 

A I would think that tests 
would not be necessary. When you specify the kind of 
internal coating that you would expect to use, the 
manufacturer, of course, would have the chemical and 
physical characteristics of that particular rosin and 
what we would be looking for was one that, of course, 
is insoluble or nearly so in either water or the proposed 
testing medium. 

I would expect that the 


manufacturer would have all of that in hand once the 
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specification is made. 

Q All right, Now, we have 
néard in all eariier~ portion of the. evidence that. 4 
1% methanol solution is unlikely to have bad effects 
on fish or other aquatic life when it is discharged 
into large bodies of water with large flow. What I am 
concerned with is that some of this methanol will have 
to be stored in certain places prior to use. What 
sort of methods of storage are going to be used to 
insure that this does not get into water supplies in 
larger concentrations than 1%? 

WITNESS WILLIAMS: I think | 
the storage of methanol was dealt with in one oft the | 
ouestions of the pipeline assessment group. I have | 
got the number here somewhere. 

WITNESS HEMSTOCK: As I 


would 
recall, we had suggested that the methanol/be stored, 





in some cases in the pipeline,for use in the following 
season and, of course, during the transportation from 
the supply area to the potential use area, we would hav 
to have large storage just the same as we would for 
fuel and I would expect that that would be provided 
with the fire walls in order to prevent any kind of 
leakage. 

THE COMMISSIONER: T think 
Mr. Anthony questioned one of Arctic Gas's construction 
panels about that at length, in phase one. It was in 
May, I am sure. If that volume could be found I think 
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MRS BAYGXY: “All. yiont.:> Well, 
I will leave that at this point Mr. Commissioner and 
if I find that reference, I may refer to that again. 
You have no plans though to store this in bladder 
tanks along the route? Is that fair to say? 

WITNESS WILLIAMS: It is 


dealt with In question 12, I think Mrl Bayly, of the-- 
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Q I believe in the responses 
tHequestionas39aMraWelidaams ite ier adealt@with.)orim 

yikes Baan ee to it in a very general way and not 
specifically with the reference to methanol. If you 
look at 53-2, you talk about transporting .methanol over 
winter roads by tank Van aeiaee tanks , which will be 
continually draining during the filling of the test 
section. 

MR. MARSHALL: ~I\am sorry; Mr. 
Bayly, was that a question, or were you reading that --? 

MR BAYLY40Gl amrtrying. to 
help the panel, Mr. Commissioner, to find the reference 
the response and it is at 53-2. 

WITNESS HEMSTOCK: A Yes, I 
see the reference and we're now looking at pros’ and 
cons of bladder tanks as opposed to steel storage. 
And the bladder tanks have been used, I guess, for 
perhaps 12 or 15 years now by industry there for 
temporary fuel storage. And, the reading I am getting 
now is that they are giving some problems in the long 
runPands—= 

MR. BAYDY®=> © I understand 
sometimes people drive over them with heavy machinery 
and that doesn't -- that causes breakage. 

A Thattstright.o Ornthey get 
into them with a bulldozer blade. However, that's not 
necessarily the fault of the tank and a proper -- 

Q I am not saying it is. 


A And a proper protection 
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around the tank to prevent that sort of thing may still} 
make them an adequate means of storage. We're looking | 
at this and we're trying to develop the specifications 


for storage. 
We realize that steel tanks 
are favoured by many people and they may well be the 


way we would go. 





Q All right. My concern 
here, Mr. Hemstock, is with methanol for a start, 
but with other toxic substances too-- petrochemical 
products that are used for fuel and lubricants, etc. 
And I am concerned that Arctic Gas will be able to 
present at some point prior to setting out on any | 


project some sort of rules that they recommend to their 





contractors for the storage and use of these materials | 
in relation to water courses. For example, if you | 
will look at even the compressor station we were talking 
about recently, CA-05, it is placed right adjacent 
to a major river and there is always a possibility that 
its storage areas are at compressor sites and escape 
happens for whatever reason you may be faced with an 
environmental problem that none of us are in a position 
to cope with. 

A That's quite 
correct. The best method of taking care of this, of 
course, is to use the best care and the best technology 
rian, Lromithe start. There is a problem right from th 


time that it is loaded on to the barges at Hay River fo 


transportation down the Mackenzie River. And the 
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Williams 

Cross-Exam by Bayly 
greatest likelihood of spill historically has been in 
the transfer from one form of tankage to the other. 

Q Yes. 

A Certainly we're looking 
at this and we will be providing a criteria or a 
Criteria to our construction people with regard to 
storage and recommending types of storage. 

Q Well, is this something 
that Arctic Gas will be able to present to this 
Inquiry so that it can be evaluated? For example, 
let me suggest to you that you might recommend that 
all fuel will be stored a thousand feet from active 
water courses or active lakes and that it be surrounded 
by gravel berm eight feet in height or whatever and I 
am just uSing this by way of an example, so that 
this can be evaluated by others who may have some 
experience or something to add to diocdae te Surticilend 
or whether it is over-cautious, or whatever the problem 
May be. 

In other words, it sounds, 
Mr. Hemstock, as though this will be something that 
if participants other than Arctic Gas make recommenda- 
tions on in this Inquiry, it will be without the benefi 
of Arctic Gas's thoughts on it. 

A Well, certainly we're 
looking at those areas now and we're being guided to 
start with by the regulations which are presently in 
force and by the D.O.E. guidelines which are in draft 


form. And those would be the starting points for our 
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criteria. 


Q Advleviont ont LamMewongerind, 
Mr. Commissioner, if perhaps at some point in the near 
future Mr. Marshall could indicate to us whether we 
are likely to receive something in the form of a set 
of recommended precautions that Arctic Gas would intend 
to take with regard to toxic substance and their 
relationship to water courses vis a visthe storage use 
and transfer? 

MR. MARSHALL: We just might 
ask Mr. Hemstock when he expects to have such criteria 
established. | 

MRo EBAYEY:) “Oe i Perhaps eno 
would be the best way to solve it. Maybe, Mr. bee 
you could tell us whether you do have plans for this | 
information to be made available in the near future? | 

MR. MARSHALL: I mean you eae, 
ask him now when he expects to have these, if he does. 

WITNESS HEMSTOCKs.. .A Well, 
we would certainly not have the overall material 
available earlier than a few months from now, but we 
could provide the specifics with regard to storage and 
handling of toxics in perhaps,a month. 

Q Now, one of the other 
areas that was brought up. and this was brought up in 
the cross-examination of Messrs. Weedon and Parker 
when they were here porte Canadian Arctic Resources 
Committee, was that Commissioner Parker informed us 


that as an ongoing program of the Alyeska project the 
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i Cross-Exam by Bayly 
; builders of the project had to supply to the various 
: governmental agencies lists of the chemicals and 
; substances that they intended to use, which would be 
: either approved or disapproved by the government and 
2 in some instances they were providing lists, together 
. with alternates and I am wondering whether it is the 
= intention of Arctic Gas, either at this stage,or at 
: some other stage in their project to provide, not only 
6 a list of the substances that they would like to use, 
LY but a list of those substances which would be adequate 
alternates? 
2 
13 MR. MARSHALL: Provided to whom 
Mr. Bayly? 
14 yly 
a MR. BAYLY: I'm asking this 
ie as a very open question, Mr. Commissioner, because tA 
| 
ie may well be that Mr. Hemstock will answer yes, we have | 


now 
that ready in good supply/or no, that is a matter for 
final design and I would prefer to wait for his answer 


before Mr. Marshall asks me to ask another question. 





THE COMMISSIONER: Well, that 
sounds reasonable, doesn't it? Can you help us out, Mr 
Hemstock? 

WITNESS HEMSTOCK: A We hav 
already looked at the list of chemicals which qt«is 
fairly obvious will be used by Arctic Gas in the 
construction and operation but in many cases the 
details on the final ansimete ofethem will ;not. be 
available until we get the final design to the final 


design stage. 
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And particularly, as an 


example, say lubricants for the turbines. That will 


depend to some extent on the kind of turbine that is 





eventually selected. 

@) And will your selection 
of something like a turbine if we take that for -- 
a turbine -- if we take that for an example, will it 
at least in part depend on the environmental assessment 
of those chemicals, etc. that are required to lubricate 
operate and fuel such a facility? 

A Yes. 

MR... SCOTTY “=f wonder 1f “1 "might 
interrupt my friend for a moment. This is a -- it seems 
to us a reasonably important area and Mr. Hemstock is 


doing some work on it. I wonder if Mr. Marshall could 





let us know at what stage of the Inquiry, perhaps a 
the cross-delta stage we could have some evidence on 
inat. 

We have two or 
three pages of questions that relate which we're raisin 
now, but obviously they are not going to be able to be 
answered and I think it would be helpful to Mr. Bayly 
and myself and the others if we could be given an 
indication of when it can be dealt with with more 
particularity in Phase 3, or whether it should be 
dealt with later on and what time we may expect it. 

MR. MARSHALL: There has been 
some evidence pertaining to these subjects. You will 


recall that the operations and maintenance panel was 
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Cross-Exam by Bayly 
asked to provide a list of substances that was antici- 
pated would be stored at compressor station sites and 
I filed the material pertaining to that. So there 
is some material that has already been put in 
evidence. 

MR SCOTT: (Wel, Very little, 

I don't think the operations and maintenance panel was 
able to say very much except in a very general way in 
which they indicated that they anticipated doing 
everything they could to keep spills and so on to a 
minimum. 

That perhaps doesn't go 
quite as far as we might expect the applicant to go at 
some stage. Now, it may not be convenient for the 
applicant to do it now. I'm simply asking Mr. soe ae 
to let us know when it can be done. It seems to me | 
this is one area in which the public will feel particu-| 
larly that it should have some kind of reasonably | 
detailed disclosure of plans as they develop. 

MR. MARSHALL: Well, the list 
that I remember filing is as Mr. Carlson sent 
to me that it listed the various substances. 

MR. SCOTT 71 .es. 

MR. MARSHALL: So that is on th 
record . You are interested specifically in handling 
the storage? 

MR, SCOTT: )\Yes;, and the 
control of spills and of these materials and contin- 


gency plans that may have been developed or in the 
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course of being developed to deal with problems that 
it seems to me respectfully will, notwithstanding the 


best efforts of everybody, be inevitable in some way. 
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Harlan, Hemstock, McCart 
Williams 

Cross-Exam by Bayly 

MR. MARSHALL: I'1] check this 
with Mr. Hemstock to see if I can get a reading on 
where they're at in their MOEN and we'll try to let 
you know tomorrow, Mr. Scott. 

MR. SCOTT: Thank you. 

THE COMMISSIONER: Well, maybe 
we should adjourn for coffee. Maybe I could just say 
before we adjourn for coffee that I've been advised 
that it will not be possible to go ahead with the 
community hearing at Fort Smith Friday afternoon and 
Saturday this week, as had been planned. So we will’ 
try to go to Fort Smith sometime, I hope, before: 
Christmas; but that remains to be worked out. 

So, the schedule for the balance 
of this week, the schedule of formal hearings here in| 
Yellowknife, I'll leave it to you, Mr. Scott, to 
work that out with counsel but I think we ought to go 
ahead with the hearing we had intended to have this 
evening. I thought we'd sit till five this afternoon 
and come back at eight o'clock and sit for perhaps 
another hour and a half or thereabouts, and for the 
balance of the week, Mr. Scott, I'll leave it to you 
and counsel to work it out, but I think we should do our 
very best to complete the evidence of this panel and the 
evidence of the Foothills panel on the physical environ- 
ment, so fiat would enable us to complete Phase 2 by 
the end of this week snd to begin Phase 3 next Monday. 


But I'll leave that to counsel. 


I'm quite prepared to carry on 
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Saturday, putyyou gentlemen can work it out in a way 


that is more satisfactory to you, that's all right with | 





me. 
Well, we'll adjourn for a few 
minutes. 
(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
THE COMMISSIONER: Yes, go ahead 
MR. BAYLY: Q Gentlemen, on 
water for camp use, just a couple of -- 
THE COMMISSIONER: Excuse me, 
Mr. Bayly. We'll take a minute, I aidan’ tGrealrzes-- 
take your time, VMr Ve Marshall: 
MR. BAYLY: Mr. Commissioner, 
now that the Steigenberger Report has been made an 
exhibit, I think Mr. Scott would like to know 


if it's been assigned a number. 


(STEIGENBERGER REPORT MARKED EXHIBIT 310) 

MR. BAYLY: Q With regard to 
water courses for camp use, and I understand that 
this maybe a question that the panel will say isa 
site specific problem, but do you anticipate in any of 


the sites gathering your water for camp use for: an 


entire construction season at one time. and storing it 
over the intended construction season, releasing Tt 

as sewage or wate water, or whatever after 1& HRasedeen 
used? In other words, will you have the equivalent | 
of a water tower,or a water tank at any of the camps 


that will keep a certain amount of supply for a period 


of time? 
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1 
WITNESS WILLIAMS: I can't 
2 , 
really think of any case, Mr. Bayly, maybe asmall 
3 : 
camp, 10 or 20-man camp in one spot for a week or 
4 : 
two, maybe, but no, not in the larger camps, no. 
2) : 
Q Generally speaking then 
6 , at, ee ; 
| you would either be piping it into your camp or truckin 
i sont 
it in, is that the method you would use? 
8 
A Yes. I think we say at 
3) ; : 
least a one day's consumption in storage. 
10 
Q All Tight, and the only 
ie. : 
exception to this, I gather, would be at compressor 
2 ; 
stations where you might store water for use for a 
1s : : 
certain number of man days, is that correct? 
14 
A This is after construction? 
15 | 
Q That is correct. 
16 | 
| A And during operation, | 
17 | 
yes. | 
2 Be ; 
Q You'd be storing enough, 
a) ; 
I think, in most compressor stations for 8,000 man 
20 ; 
days at 100 gallons per man? I think those were the 
24 ; 
figures that were used in the evidence on operations 
22 
and maintenance. 
23 
A Yes. 
24 
Q Have the effects of this, 
25 
| even this quantity of water been assessed where compres 
26 
sor stations are located close to only small water 
24 
courses, or small lakes?’ 
28 


A We're now talking about 


the operation and maintenance requirement? 
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Q That. scoprect’.. Whe 
storage of this quantity of water in tanks over periods 
of time, I gather, taken when it's most convenient, 
when the water is free without ice cover and when the 
levels are high? 

A Yes, I think somewhere 
we suggested that the storage at compressor stations 
their requirement might take place twice a year. The 
tanks would be filled about twice a year. 

Q All right, and has this 
been assessed, Mr. Hemstock, by the environmentalists 
in the areas where it might pose problems, either by 
lowering water levels in small lakes, or causing any 
difficulty in streams drying up before they otherwise 
would? | 

WITNESS HEMSTOCK: No, it's 
not been specifically assessed,other than the ae 
within the total requirements of a camp, and again | 
it's a small quantity relatively. I wuld not expect any 
difficulty in providing that kind of water. 

Q Ad bei Ghiasyihe effect 
of it in a sense is to create the equivalent of a small 
damiuor: wein., af, its alnjcawwater course, Ls. sthat »,comnect 
because you're taking out a quantity of water that 

would normally go through the water course, and storing 
it,not in a pond above the dam, but storing it away 
from its normal course and then re-introducing it as 
the water is used as waste or surplus water? 

A Yes, you'd be taking a 


portion of the flow of a river or of a spring or,whatever 
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1 for a very small period of a oy eee this required 
2 storage. 

3 Q O.K., and reducing it 
4 gradually throughout the operations and maintenance year 

5 as people came to the operations, or compressor station 

6 | sites and used the facilities for a couple of days a 

FY month, or whatever the schedule was? 

3 A That isnight. 

9 Q Now, while we're on the 
10 question of compressor stations and I know that we 

pl don't have the benefit of Mr. Koskimaki, but these are 
2 general questions on air and sound level in the air, 
3 Can you tell me, Mr. Hemstock, in quantitative terms | 
14 the difference in noise levels that would be experienced 
15 at compressor stations if they were electrically powered 
16 | as opposed to powered by the gas that you intend them | 
17 to be powered by? | 
18 A Since there is no Aiecnie 
19 power available, I presume you'd generate the power wit 
20 a turbine and if you_have a turbine «to,generate jelectric 
play power, I guess I can't understand the question. 

ae: Q Let me put it this way. 

23 Assuming that you had a source of hydro-electric power 
24 that is power created by damming up water and run to 

2a your compressor station by transmission lines in certal 
26 | areas, can you tell me whether a compressor station 

zZ7 powered by this kind of source would create more or 

28 less noise than one that is powered by a gas turbine 

29 engine with the power produced on-site? 





30 A i'm atrata I can't 
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xu answer that question | 
2 Q All right. Are there in 
3 any of the panel's experience, and perhaps Mr. Williams 
4 woulda be the person who might have this kind of exper- 
5 ience, are there facilities in Canada where compressor 
stations are powered by hydro as opposed to by the fuel 
7 that passes through them? 
8 WITNESS WILLIAMS: Yes. 
9 Q And are they, generally 
10 speaking, do they create higher hows levels than those 
Tr} where the power is generated by the fuel that passes 
12 through them, through qs turbine engines? 
13 A I would suspect the 
14 electrically driven compressors would put out less noise 
ES than gas-driven; but I sure don't have any numbers on 
16 it. | 
17 | Q Vouseon! an! t= | 
" MR. MARSHALL: Mr. Bayly, so | 
19 you're not misled, Mr. Koskimaki had indicated that | 
29 perhaps the major contributor to noise is not the | 
2A compressor but the fans required for cooling. I don’ = | 
v2 know whether or not supplying the motive force to the 
2S fans through electricity rather than gas would change | 
24 that. 
Figs MR. BAYLY: All right, we Just 
26 have a general statement then, Mr. Commissioner, from 
27 Mr. Williams that he suspects that they would be quietenx, 
28 | one element of noise-making being removed to a differ- 
20 ent location, if you will; but we have no figures on 


30 | it and I'm content wirkn that. 
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Q Going onto other aspects 
of the possibility of electrically powered compressor 
stations, has any comparative cost estimate been made 
in terms of the amount of hydro-electric power as 
opposed to the amount of gas generated power that would 
be required to operate compressor stations? 

WITNESS HEMSTOCK: Sorry, 
ate question was? 

Q We've been told, Mr. 
Hemstock, in evidence that approximately 7% of the fuel 
that would go through the Arctic Gas facility will be 
consumed in transportation, a large part of which will 
be consumed in the compressing and cooling of the gas 
at the compressor stations. Now, what I am asking 
is in terms of cost equivalents, nas this been equated 
to the cost of an equivalent amount of hydro-electric 


power, should there be a source close at hand that 





would provide it? Now, before Mr. Marshall says 
maybe this has nothing to do with anthing, one of the 
reports that is listed as one that Arctic Gas feels is 
relevant is the Creighton Report on the three hydro- 
electric dams proposed -- and now I gather shelved -- 


but at one time proposed for the Great Bear River 1nto 


the calculations at all? 
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1 

2 

3 

; 
S. A This was 
oF not in my area of responsibility, but I recall that 

7| there was atleast a quick look at the feasibility, 

8 | desirability of supplying one or two stations with 

9 hydro-electric power and I cannot recall the details 
10 of the conclusion. My recollection is that it was not 
ds) considered to be a feasible, or likely possibility. 
Ja2 Q All right. Now, which 
J53 stations were these. Do you recall which ones this 
14 discussion was held on? 


A. UNO, «tycoon ta. but sl would 


expect that it would be in connection with the 





possibility of a dam on Bear River ands,it, would, be. one | 


| 


or two stations adjacent to that along the proposed 
pipeline. 

© Now, I assume that the, 
when you say discussions, these were discussions that 
woulda be held with people who might be responsible for 
building these kind of facilities in Northern Canada 
Power Commission or The Department of Indian and 
Northern Affairs? 

A No, sir. I was referring 
to our internal discussions with engineering people and 
so on, about the possibility of this being of interest. 

Q Well, did any discussions 


that you know of, go on with either of the organization 
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that I have mentioned? NCPC or The Department of 
Indian anc Northern Affairs with regard to the 
possibility of using Hydro-electric power to run any 
of the facilities? 

A Not that I am aware of. 

Q I gather if there were a 
great cost differential that the advantages would-be tha 
to power facilities by hydro-electric means would 
involve using a renewable rather than a non-renewable 
resource to operate your compressor station facilities 

A Well there are many other 
factors that have to be considered. If we stick 
strictly to environmental matters, I would be greatly 


concerned about the environmental impact of a Cam cr 


the Great Pear River. The other factor that I think is! 


most important is that the throughput of the pipeline 
is certainly avutaen er ageacn campressor station being 
operative and the carrying of power through a trans- 
mission line over many miles of northern terrain to a 
compressor station would cause at least. some concern 
in the availability of that power on a twnety-fcevr hour 
a day, three hundred and sixty-five day basis for the 
compressor stations. 

Certainly we woulc kre concerne 
about the operability of that kina of a situation. Anda 
two compressor stations .in sequence or: the pipeline, 
would have an even greater impact. 

© .Yes;.Tcuneerstand thet Des 


ore compressor statior is cut, you can cperete without 
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it but if two consecutive ones are out, then you have a 
stoppage in throughput. 


m What Se reek. 





Q Now, I don't want you to 
think Mr. Hemstock that I am advocating the use of 


hydro-electric power either from the Great Bear River 





source cr any other but I want to investigate this as 

a possibility and while I am investigating it,I wonder 
if you would give an opinion as to whether you would 
recommend to Arctic Gas ee ae use of hydro-electric 
power were made a term and condition of the granting 

of a right-of-way, whether this would be something that 
you would recommend doing, that is powering some of 
your compressor stations through the use of this or 


whether this problem that you have raised-- Hang on 


a minute Mr. Marshall. I am not finished. --Whether 





this problem that you have raised of not being able to 
guarantee a source of power, would be one that would 
cause you a great deal of trouble? 

MR. MARSHALL: *:I. object to 
the guestion. 

MR. BAYLY: Mr. Commissioner i 
may be customary in some jurisdictions just to object t 
a question, but perhaps if Mr. Marshall woula give us 
some reasons then we could decide whether it is a 
relevant guestion or not. 

THE COMMISSIONER: Yes, I thin 
that is fair. What are the grounds for objecting? 


MR. MARSHALL: Well, he had a 
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and 
very, very lengthy question with many components/built 


into it. One of which was, if I understood the lengthy 
question, if it were made a term or condition presumabl 
of the permit, well this may well be a matter over whic 
Arctic Gas would have no control whatsoever, and as 

to whether the company would, when faced with this 
specific term or condition,that it must do such a thing 
whether the company would decide whether it was to go 
ahead or not, would be a question policy for the compan 

THE COMMISSIONER: Well, I 
think that that point is well taken Mr. Marshall, but 
leaving aside all these hypothetical matters,isn't Mr. 
Bayly entitled to just put the thing to Mr. Hemstock 
on it's merits? 

MR. MARSHALL: I wish he 
would sir. 

MR. BAYLY: Let me rephrase | 
it again Mr. Commissioner so it is perhaps less 
confusing. 

Q If we assume that it is 
desirable to people, other than Arctic Gas, that hydro- 
electric power be used to power at least part of the 
facility, or some of the compressor stations, would you 
be prepared Mr. Hemstock to recommend that the facility 
use this hydro-electric power in powering at least some 
of the compressor stations? 

In other words, Mr. Hemstock, 
some government agency, like NCPC, may say, "We'd 


like to put a dam on the such and such river, but ther 
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l 

2 is no sense us putting a dam on it unless Arctic Gas is 

3 prepered to use 75% cf the power, because otherwise we 

4 : gan ' tvattond «che facil itywandi we idonyt ‘want ‘to buuld 

>| it, just to power Fort Franklin and).Fort Norman. 

6 | MR. MARSHALL: Are you 

7 | interested in Mr. Hemstock's advise as an environmentalist, 
8 | Mr. Bayly, because obviously in a question of this naturé¢, 
9 | the cost ‘becomes antackon. a wondered whether you are 
10 | excludiiyg that from this? ‘ 

12] me he, THE COMMISSIONER: I think you 
12 | have to ex¢lude all of those considerations don't you? 

i3 MR. BAYLY: Yes, Mr. Commissioner 
14 the reason I bring it up in this particular phase of th 
15 inquiry is that this is a possible impact on water | 
16 resources in the Mackenzie Valley, thatthere may be | 
1 some reason why either the applicant or the epecmich ea 
18 agencies, who may or may not wish to give a permit to 

19 the applicant, may wish hydro-electric power to be used. 
20 THE COMMISSIONER: Well, that 

21 is a matter that I dealt with in my preliminary rulings, 
22 so far.as the Great Bear Hydro project was concerned. 

23 No one has suggested, from that time until this, that 

24 the project is being seriously considered by the’ 

25 | Government of Canada. Mr. Goldie, on behalf of Arctic 

26 Gas, made it plain from the outset that Arctic Gas 

27 wanted nothing to do with it. The thing is entirely 

28 hypothetical at this stage. If you say to Mr. Hemstock, 
25 would you rather these things were powered by electricity 
30 


rather than gas and he says,yes, well maybe you have 
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resurrected the project, although I doubt it. 
MR. BAYLY: Well, I hope not 


Mr. Commissioner, but I would like to know the answer 


to that question. I suspect we have had part of it from 


the reservations Mr. Hemstock had, but could you answer 


that question Mr. Hemstock? 


WITNESS HEMSTocK: What's the 


: THE _COMMISSIONER: 
question. / Would you rather-- Let me ask you a 


question then, because I am getting lost in all of this. 


If everything else were equal, would you rather as an 
environmentalist see the compressor stations powered 
by electricity rather than natural gas? 

A If I was asked 
from the standpoint of the environmental impact on the 
Territories? 


CHB COMMISSIONER: Yes. 


A My answer would be) 


no, until I was convinced that the generation of the 
hydro power did not have a great impact. 

THE COMMISSIONER: Leave the 
generation of the hydro power out Of ist: 


A Tf ot. ~vestricth 


myself strictly to the operation of the pipeline and if 


I was convinced that the hydro power would provide a 
continuous source of power, I think on balance I would 
probably go along with the generation of power by the 
electrical methods. But I would point out that it is 
not particularly simple, because you would require a 


transmission line and a very large clearing for that 


A hyd | 


| 
| 
| 
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i 

Z transmission line, parallel to the pipeline, to provide 
3 this power to the compressor stations. And what you 

4 have then is another clearing, parallel to the Mackenzi 
5 along with the highway and the winter road and the 

a communications line and the pipeline and,as a matter 

7 of fact, for large power transmission lines, you are 
8 faced with a much wider clearing than a pipeline or 

9 a highway. So, on balance I think it would have to be 
10 looked at pretty carefully. It is not a simple answer 
ia and you just can't confine yourself to the compressor 
2 station itself where there would be some advantage 

a3 perhaps in lack of emissiong and lack of ice, fog and 
14 noise. But there are other things which would cause 

gs) me quite a bit of concern. | 
16 THE COMMISSIORERY Yes. The | 
17 exparded quidelines for Northern pipelines state that | 
18 a Mackenzie Valley Transportation corridor might en 
ie eventually hydro-electric transmission lines. So, 
20 think, Mr. Bayly,we are indebted to you for reminding 
24 us of that and your saying Mr. Hemstock that if you 
22 just take the compressor station by itself, you would 
23 rather it was run by electricity Pecnertn instead 
24 of natural gas, but that you can't consider it an 

a | isolation in that way. You have to consider where your 
26 going to get this electricity from. Do you have to buitd 
27 a dam, power house, transmission lines and what is the 
28 overall impact of that? 

pas A That's xcitgh 


30 and I would also point out that I am responding only with 
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| 

2 regard to environmental matters. I know that there is 
3| a great deal of difficulty in applying electric power 
4 tc this kind of a power usage and that there are other 
5 problems from an engineering nature that would have to 


6 | be considered. 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Bayly 
MR. BAYLY:_0O Well then, 
Mr. Hemstock, if we go to the next step, the proposal 
as put forward by Arctic Gas to power its own facility 
with its own gas -- 

THE COMMISSIONER: Excuse me, 
I should say that the only people who rejected the whol 
idea even more vehemently than Arctic Gas were the 
people at Fort Franklin, you werett at that community 
hearing, but the matter was raised again and again, and 
they indicated they wanted no part of it. So Arctic 
Gas and the people of Fort Franklin are as one on that 
particular question. 
MR (DAYGY ti) On thet. dS. 1 
say, Mr. Commissioner, I don't mean to suggest that 
I am a proponent of the scheme, but I want to know 
what's in the works. 
MR. (GreBS< 1 wonder if 1 

might contribute, point out one thing in respect to 
this, because this is a question that might come to 


Foothills as well, is that it is possible and has been 


done on pipelines in Canada to convertto electricity. 
Infact L’m sure Mr. Williams will confirm this, that 
TransCanada has done that. 
| THE COMMISSIONER: You mean 
convert natural gas to use it to generate electrical 
power? 


MR. GIBBS: No, convert the 


compressor to hydro-electric power to save the natural 





gas that would otherwise burn, and that has been done, 


I believe, in Northern Ontario. Mr. Williams would know 
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about it. Just because you start off with gas power 
doesn't mean to say that you have to use it all the 
time. 

MR. BAYLY: Q. Well then,Mr. 
Hemstock, we do face a possibility then that a gas 
pipeline yaen originally is powered by gas may be 
converted to hydro-electric power, at least in certain 
locations where that seems to be a cheaper and environ- 
mentally more sound method of powering the facility. 

WITNESS HEMSTOCK: A possi- 
Deity. 

THE COMMISSIONER: Well, if 
you had a pre-existing hydro-electric transmission 
system in this valley, if it were already there, the 
matter is one which would be given serious consideration! 

A If there was already an | 
existing transmission system? | 

Q Yes, yes. : 

A Yes, I'm sure it would 
be given serious consideration as* power generation, 

MR. BAYLY: Q All right, perhap 
we can then, at this point or another, determine from 
Arctic Gas whether they are planning to use compressor 
facilities and chilling facilities which can be adapted 
to the use of hydro-electric power. 

WITNESS WILLIAMS: I'm not 
aware of any such study, no. 

Q Now, at this point would 
it be fair to say that Arctic Gas has committed itself 


to not using hydro-electric power at least initially 
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£0 Operate its facility?’ 

WITNESS, PENRTORRE's correct, 
yes. 

Q And is. this basically on 
the grounds that it isn't available, or is it on the 
grounds that there has been no satisfactory environ- 
mental study to show that it wouldn't have more impact 
to build dams than to build pipelines that are self- 
powered? 

A I think perhaps it's 
based on all of those factors, but certainly irs 
not available within the time frame that we see requir- 
ing: it, 

Q Mr. Hemstock, as you are 
a person I look to as a man with experience in oil 
pipelines, it is a fact that oil ppelines very often 
use and sometimes even require hydro-electric power 
to operate their pumping stations, depending orlthe 
quality of the oil that is being transmitted through 
them, is that correct? 


A Well, they can use 


electric power or they can use gas. 


Q Yeo. pur they can. & 
always use oil. 

A Piaes Orrect. 

Q In fact, there are very 


few instances, like the,CANOL line, where OL could be 
used straight from the pipe in the pumping machinery. 


WITNESS WILLIAMS: I don't 


think that's quite correct, Mr. Bayly. The Inter- 
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provincial Pipeline when it was first built did use 
the oil, the crude oil as it came through the line 
for burning in their internal combustion engines. 

Q Yes, I wasn't meaning 
to suggest, Mr. Williams, that it was the only one, I 
just said that there are very few where yau can count 
on using the oii directly from the facility. The: o1/;, 
for example, of Norman Wells was very good in quality 
and could be used directly in the machinery, is that 
correct? 

WITNESS HEMSTOCK: Yes, it was 
burned in conventional diesel engines. It was exception 
ally good, but there are lesser grades that can be 
busned in, otheres- 

Q And there are some 
grades that are almost like tar that can't be burned 
at all in machinery without being refined. Is that 


true.as well? 


A There are some crudes 
that could not be used, yes. 

Q Yes. To follow this’ up 
one step further you have referred,Mr. Hemstock, to 
discussions, albeit in not very much detail, of the 
possibility of using hydroelectric power in some areas, 
if it were available. Are there any areas other than 
those which are in the vicinity of the Great Bear 
River that have been Aieeuesea aaa possibility of usin 
hydro-electric power as an alternate source? 


A I'm not aware of any, 


although it could well have been discussed with regard 


tin 





( a | 
| pen bib tliue sun : as Va a ror ¥ La ras 5.4% 


ma i any 
ants edd ntpyord? ons) #i Be “Ho to 





eanipas soisaudmos Sanxedat sinh ab 






























| piingsom 2*nesw I , eer 0) 
’ t sono YIao edt  s8W Fs jens , eae titiw 3M nar a 
a) paar np Loy atedw wel yirev ei6 sited? gent bisa ay 
7 tae aft -YSilios? off, most yligoex+tib Eto sid pater no 
zi 
. | gitisup mt boop yrev esw alleW, macro to , efamsxe 103 
| . jsut ef yytenitimbem etd al yiliositbh Beauv ed Bivon bas 
| | 7 €Fo9TIO9 
| pew Sf ,~eeY »ADOTEMaH SeanTIW 
L ijqer ew 27 .eornipoe Ieeetb Ianoisnsvnaoo ni bemiwd 


dt zebexp Yeesol sis eteds jtud ,Soop yils 


; -~ tonto ni henuwdt jar 
. is Ts BrtA O et 
| 7 
bari f od 2’neso jsc3 se? Stil deomis sts Jans sebazp al 
| : 
fen II ,benatte: paisd tyod3siw yreaniaosm at [is 36 Vr age fi 
| : : 
[ilew.es.evut2 gr. 
: } ers ) Ish £1 or v* 
| sy ,beev ead jon Blyoo 36070 | cs 
qu erod woliot, « 2oY 0 | rere 
) in — 
. ; . ‘ ‘ee | 
63 ApotemeH .1M Hetreie: sven voy tedsxv2 geze eno ‘$s. > ea 


ofa to .flazeb coum ytev ton al Siedis , enoleeusetb 
,B697T6 atios oi tewoq olrsosleoibyA pateay io yailidiesog 
nadd xefjo assets yas etende siA .oidsliave sigw 7i II 


tse8d@ Jse20 ett to viintotv eda at S16 dolAw seodt 


= : its 
biieu ico yiilidlezog s 5 Vosee upetdh aAeed eve te tevin 


: fsotroe siantetis as. es tewog otstoele-oxbyn 
ee 
el 


w¥ne. 30 exyeaws ton m'T A 


bispsx diiw beseuoetb assed aeved Liew Biyoo i ftom tte 
a ty 





ALLWEST REPORTING L.-TD. 


ale il ti ea Harlan, Hemstock, McCart 


Ltaelivad 


Williams 
' Cross-Exam by Bayly 
Cross-Exam by Scott | 
to the pipeline through the provinces. I'm just not 


aware of that possibility. 

Q But as far as the North- 
west Territories are concerned, it would be just that 
One area close to the Great Bear River. 

A Mkehaink. ctha ers er pons, 
yes. 

MR. BAYLY: Those are all the 


questions I have, Mr. Commissioner. Thank you. 


CROSS-EXAMINATION BY MR. SCOTT: 

Q Mr. Hemstock, I wonder 
if we could duplicate here what we duplicated, or what 
we tried to do when we were talking about land and jus 
see if I can't get from you and through you and the 


other members of the panel some general and perhaps 





obvious principles about environmental concerns related 
to water and water resources, and I'm talking of course | 
both about lakes and about streams. in the first plac 
I take it that you would agree that because of their 
special values and relatively high vulnerability, the 
streams and the valleys that they occupy deserve a 
particular kind of consideration in all facets of 
a project of this type. 

WITNESS HENSTOCK: Yes, I'd 
agree with that. 

e10) The second matter is that 
in a pipeline development, perhaps you would agree that 
water bodies should not be unnecessarily disturbed and 


that this principle has application everywhere, not onl 
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in areas of high sensitivity or visibility. 

A Yes. 

Q Now, thirdly, perhaps 
you could agree that the changes to water bodies and 
changes affecting water bodies should be avoided or 
minimized insofar as those changes might have adverse 
effects on the following listed things: The shores, 
the banks, or the bed of the water channel, the water 
flow or level, the physical or chemical quality of the 
water, the visual aesthetics or the wilderness value, 
if such there be, areas or resources used by men as 
a potential use to men, aquatic eco-systems and/or 
fish, and waters as animal or terrestrial habitat. 

Do you follow the type of thing I'm trying to get here, 
a list of the impacts and the check list, if you will, 
of the importance of avoiding or minimizing those 
impacts? 

A Yes, I'd agree with the 
List. 

Q And I take it also you 
would agree that the efforts must be made to avoid or 
minimize impacts on water courses or lakes and 
in the valleys in which the water courses occupy becaus 
of the possibility, as we have discussed before, of the 
necessity of re-entry for repair work? 

MR. MARSHALL: 

Tn wSOrr ye 1.00 a wines 
stand that. 

MR. wwcOTTs 

Q Well, surely one of the 
significant things to have regard to in building a 


pipeline through the -- through a river, or through ‘a 
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lake or alongside a river -- is to ensure the 
integrity of the operation, the pipeline operations 
so that the impacts associated with re-entering to do 
repair, or repair work on the pipeline,or on the environ 
ment will be avoided. 

A Yes, I would read your 
question as avoid or minimize impact with regard to 
the necessity for repairing, that sort of thing? 

Q Yes. 

A Yes, I'd agree with that. 

Q And then again the last 
principle I put to you, matching one that we dealt 
with in terrain that where necessary disturbance has 
taken place and as a guard against future disturbance, 
the appropriate measures, whatever they may be, to 
Stabilize or rehabilitate,or to restore the water 
bodies, must be taken. 

A Yes. 

Q Well now, I think we've 
heard,if not from this panel at least from other 
panels, that river crossings for this project will be 
designed to meet certain engineering criteria and I 
take it that the panel agrees that they will also be 
designed to take account of certain environmen tal 
Standards. Inother words the design of a water crossin 
is not purely an engineering matter, it has environmen- 


tal components as well?, 
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A That's correct. 

Q Well now, in the assessmen 
group report, or, I am sorry, in your answer to their 
question 35, you deal with minor stream crossings. | 

THE COMMISSIONER: That is 35? 

Me. SCOTT: "Yes; si. in *the | 
orange book. And you defined minor as all streams 
with active flood plain widths up to a thousand feet 
and in the second full paragraph on that page, you 
indicate the type of information that would be 
obtained as the basis of location and design of these 
crossings. Do you see it there? It's indented. Now, 
I think I can avoid the necessity of yeauing tee 
simply asking the panel if it is their judgment that 
that kind of information will have to be collected and | 
collated,or utilized, in order to determine the location | 
and the design of those crossings. 

It might be an easier 
way, members of the panel, if you looked at the Black- 
water River crossing which is at 35-5,in which I think 
js an example of the material that will be available 
as you determine, or as you move to determine location 
and design of that river crossing. 

Now, what I am really 
asking is will that be typical for minor river crossing 
as you have defined them? 

“WITNESS HARLAN: A I would 
think that the list that you referred to earlier is 


typical of the type of information that will be avail- 
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Harlan, Hemstock, McCart, 
Williams 
Cross-Exam by Scott | 
able.In addition to this, there will be other informa- | 
tion available, say for example, on the fish resources 
in the area and also the other environmental concerns. 
e) Well, looking, for example 
at the Blackwater River crossing and I take it that's 
only an example. That isn't a real crossing -- I 
see the engineering drawing for example isn't signed 
or certified by anybody and I presume from that that 


this is an example. 
WITNESS WILLIAMS: 


A Tt 18 real to the extent 


that it was done in the office without benefit of 

much field study. The contour lines, for instance, 
were done photogrametrically and it's not something 
that you would go to construction with, but it is | 
a typical example of what you would see in a construc- | 
tion drawing. | 

Q But it represents the 
preliminary design. That, I think, isi what it is 
Called; isn't 1t? 

A It is for illustrative 
purposes. 

Q I'm not sure I understand. 
Is ey ore vin nasy design or is this simply a mock-up 
for illustrative purposes? 

A It is a preliminary design 
based on photogrametric interpretation, without benefit 
of a substantial field study. 

e) Well, for example, the 


data on the left-hand side of the page -- that, I take 
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Cross-Exam by Scott 

bu, urs: abhbtactual data. 

A No, in the cross-section 
profile, for instance, it says "assumed riverbed" 
Something -- I can't 22 eye That's not a true 
profile. 

Q Well, I take it then when 
in fact, you come to complete the design for the oe 
water River crossing all that information will be 
obtained and inserted on the drawing? You won't cssime! 
anything in the fashion you have in this particular | 
drawing? | 

A That" s aight. 

Q The covers, or this kind 
of material will be available, as I understand it, for | 
all the crossings that you have designed as minor river | 


crossings that you have described or defined in your 


answer to PAAG. 





A Yes. 

Q I see looking at the 
PAAG answer, means at page 35-1 means 36 crossings? TE 
you look at the third full paragraph on page 35-1. 

WITNESS HEMSTOCK: 


A It means preliminary 


designs were prepared for 36 copies. 


@) Have already been prepared 
A That is my understanding, 
Q Well then, how many 


crossings are we going to have,or is Arctic Gas 


ultimately going to have this kind of detail for as 
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page 35-1 of the response, it ‘states"This information 


1 

; illustrated at the Blackwater River crossing? 

A | WITNESS WILLIAMS: A I | 
, don't have that number. There's quite a few. | 
: Q The point to which I am 
directing myself is obviously there are crossings that are 
| very wide and very large and perhaps very difficult. | 
al There are also crossings I suspect which may only be | 
‘| a couple of feet in width and you have shown an example 
o here of a kind of design that, or a kind of information 
a detail that will be available for the Blackwater Sie eee 
it You have told us that you 
ie are going to be doing this or are doing it on 36 and 

Vs may do it on more. What I am really asking is on how | 
af many is this level of detail going to be available? 

16 Where do you stop and simply have a standard secpeaias | 
| A Mr Scoct, 1 certainly | 
af doesn't include every drainage-way across the right-of- 
19 way. It would be I would say down to creek size that | 
20 flows most of the thawed season of the year. 

a4 Q Now, I recognize the 
52 difficulty of the question, but we are given the | 
53 assurance and I accept it, that because of the importance 
ny 2h design for rivers that this level of detail will be | 
35 | available for some of them. Now, I wonder if there is 
al any way you can tell us down to what width of river, 

. for example, you pe aa having this kind of material 
. available? | 
"| WITNESS HARLAN: A On 
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Harlan, Hemstock, McCart, 
Williams 
Cross-Exam by Scott 
would ultimately be obtained for all crossings except 
those in which significant flow scour and lateral 
Migration are not anticipated. 


I don't have the number 


of streams at hand. 


0 Well, I understand from 
that then that, if goth ad evs pattie at this level 
Of detail will be available for all crossings except 
ones where you make the judgment that one of those 
three elements is missing? 

A i think, for ali three oo: 
these elements that’a significant flow of scour and 
lateral migration are missing. 

Q Al PGiant,. oO; dot 
understand then that except where those three factors 
are present, this level of detail will be available 
as you move toward final design for each of the river 
crossings? 

A Yes. 

QO How are you going to make 
the judgment that significant flow, scour and lateral 
migration are not anticipated so that you can then 
go on to make the judgment that you don't need this 


level of design for a river crossing? 
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Harlan, Hemstock, MCLAart 
Williams 
Cross-Exam by Scott 


WITNESS HARLAN: I would think 
this would be a river engineering decision, not a 
hydrologic or environmental decision. 

Q Well, are you able to 
give me any help of what the word "Significant" in 
that context means? Let me tell you why quite 
simply so you'll understand my concern. On the subject 
of gravel pits, with which I've bored you to the -enth 
degree on Saturday -- Dr. McCart is nodding -- = 
came away, if I may say so, satisfied because of the 


understanding that there would be before a gravel pit 


was opened a plan, a development plan, which provides 


a substantial level of detail so that the appropriate 
authorities, whoever they may be, will have material 
before them before the gravel pit is econ aier, river 
crossings have their engineering aspect; they also 
have their environmental aspect and what I'm trying 
to get here is to what extent may we have the assurance 
that that kind of material will be available for 
river crossings? Now you've told me that except, that 
it will in cases, except where there is significant 
-- where significant flow, scour and lateral migration 
are not anticipated and I want to know if aan can 
help me by telling me what that means so T'll.be’ able 
to say to myself, "Well, in this kind of situation 
we can't expect this kind of design drawing be made.” 
WITNESS WILLIAMS: I'm sorry, 
Mr. Scott, we went through this exercise this summer 
where I think all the stream crossings south of the 


60th were done, were surveyed, and I'm not sure, Dr. 
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Harlan, HemstoOcKk, MCLCaLrtU 

Williams 

Cross-Exam by Scott 

WITNESS HARLAN: I would think 
this would be a river engineering decision, not a | 
hydrologic or environmental decision. 

Q Well, are you able to 
give me any help of what the word "signiticants: “in 
that context means? Let me tell you why quite 
simply so you'll understand my concern. On the subject 
of gravel pits, with which I've bored you to the -enth 
degree on Saturday -- Dr. McCart is nodding ==-.. 
came away, if I may say so, satisfied because of the 


understanding that there would be before a gravel pit 


was opened a plan, a development plan, which provides 


a substantial level of detail so that the ayoroneiate 
authorities, whoever they may Be will have material 
before them before the gravel pit is open. Now, river 
crossings have their engineering aspect; they also 
have their environmental aspect and what I'm trying 
to get here is to what extent may we have the assurance 
that that kind of material will be available far 
river crossings? Now you've told me that except, that 
jt will in cases, except where there is significant 
-- where significant flow, scour and lateral migration 
are not anticipated and I want to know if oe can 
help me by telling me what that means so.1i)11.be ab Ye". 
to say to myself, "Well, in this kind of situation 
we can't expect this kind of design drawing be made." 
WITNESS WILLIAMS: I'm sorry® 
Mr. Scott, we went through this exercise this eae 
where I think all the stream crossings south of the 


60th were done, were surveyed, and I'm not sure, Dr. 
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Harlan, Hemstock, McCart : 
113 
' Cross-Exam by Scott 


Hollingshead headed up this program and a substantial 





number of streams were surveyed in Alberta this summer. 
Now, I'm not sure what criteria he used for those, but 
I think it was primarily based on an aerial photography 
study. It's pretty hard to say what are significant. 
Certainly there's some judgment comes into the picture. 
But we had two or three crews out this summer and they 
did a substantial surveyed cross-section both across 
the streams and up and down and parallel to the streams, 
a large number in Alberta this year. 

QO First. of all, I take 2t 

it's an engineering function, as Dr. Harlan has said. 


WITNESS HARLAN: Mainly, yes. 


Q Well, who else went with 
Dr. Hollingshead? 

A I think it was just the 
river engineering group. 

Q I take it that the dec- 


idon for example that significant flow, scour and 


engineering decision. 

A Yes, and on a site 
specific basis. 

Q Of course, and it will 
be that decision thatwill lead to the conclusion that 
design of the detail exhibitedhere is not required. 

_ WITNESS WILLIAMS: I wouldn't 
preclude getting some information from Dr. McCart,or 
anyone of the other environmental people that came 


| 
| 
| 
| 
| 
lateral migration are not anticipated will be an 
| 
along and said, "Look, you should study this stream in 







ysiqe rpodt orig 





Ree oe He — a : 
ee Reesor) 


. Be 
el aid aT bob ma: 


i 


4 


eid? sitedIiA ot bovevtwe exew omserd: oO 


“a : a. - 
7 


in 
| em cles 
i 


ae 

m rm 

gid ,geord 167 bear od sixetixo datlw swe fi an 
: - 


fsixss ow no beead ylizemixg enw ‘$é anids - 
P ’ Pa 







samme 


.insolttinote ets tstiw yer ot Bied visotq e "at bude, 
.sxasota eld otnt eeaemos suempbeft emoe a’ stent hte pat state 
jeds bee temmme atdd gue ewsys saxdt 10 ows Berl ew tua 
ero10s dted noljsea~eaoww bevevive [eatjastedve s 5fi6 
emsotte eft oF IToeilai1aq oi mwob brs au Boe amepette slit 
sins sttediA at tedmin spysel & 

: lod I fits 3 exit ¢ 
: : eed rind 1 @6 ,tofisonuz paizesenipas ms e' ts 

204 ,VinisM :VAIHAH 2egyTiw 

J iW is ow ,.! ( 
Shsedepnitiokw .+0 

> j a. Anints J f 
WO. mitesaipns tevix 

29D eng 26nFy a 

Sn 2 .1 iris pile teri? siaqmsxs +102 nabs 
fie H tsqi is S15 noltsipim Lexstel 
rmieiosab paiisenivpas 

ette 5 = fy 
elesad oLilosae 

liw si Bas OS 5 6 
teria notleuilonoe efx oF Bsel Iliwishis nofetoshs jJsia od 
-Deiiupet Jon ef sterliaiidicgdxe [iejeb edd To npteasb 


4*nbIuow I :;2MAIIIIW e28urTriw 


10 ,.3I599M .20 mort nolszsamiotat emoe pristeap POG R SSS» 


emo tsat siqgoeaq Is tromnox ives serio ent 20 set a 


ai meorge sind ybuse Hivos woy ,Aoal". ee bas p olf 


_ - 





7 































By ie 


7 


: 
>) 
: 


7 
eae 





mei 


“_ 


bay i & 5 
ALLWEST REPORTING L-TD. 


tad 


a 





JPNABY 2, By co. 


Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 
particular, it's not on your list and I think it should 
be done." I can see that sort of thing happening. 

Q But you see, the diffi- 
culty I have is I'm quite prepared to accept that ye 


many of these things are final design matters, which is 


almost a catch-word when questions are asked Nere. 


it's “final design". I'm prepared to accept that, I 


understand, I think, the problems after this length of 





time; but what I want to know is, what final design is 
going to be done because if we know that, if you were 
in the happy position of being able to say, all rivers, 


I would then be content because I would know that ata 





certain stage input of this level would be available. 
Now, you havelt been able to say that, you've been 
forced to say that an engineering decision will be made 


and where significant flow, scour and lateral migration 





are not anticipated, well then you won't go this route. 
All right, is there any way now, or shortly in the 
future that you can tell me what it is intended to 
exclude, and how that judgment is to be made? 

A I would be surprised if 
you were ready to accept all rivers and I think we woul 
go down to smaller streams than that. Substantial creeks|, 
I think, would be done. I don't think you could do it 
on that basis, for instance. 

Q I included creek and 
river, Mr. Williams. 

MR. MARSHALL: Could we assist 


| 
you, Mr. Scott, by checking with Dr. Hollingshead 
whose area of responsibility this is and letting you 
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know? 

MR SCOTT TALL rignew™inwould 
also be grateful to know to what extent it is anti- 
cipated that there will be environmental input in the 
decision to exclude a river from this level of design? 
I mean, you know, if you were to give Dr. McCart a list 
of rivers that you -- for which you weren't going to 
deed cHyeebabings andasay;,"isethistall*right?'felieus 
if you want any work done on the others." That might 
be one thing. 

Butea Teint stsimply +Ssort rot 
waitmng > around for’ DrvoMeCartrtorsay,;""Well, geeyeyou 
haven't designed that; maybe you shoutaver am less 
confident. 

MR. MARSHALL: Well, on your 
latter point, perhaps Mr. Hemstock or Dr. McCart could 
provide you with an answer now. I don't know. 

WITNESS McCART: Well, we did, 
I remember, go through the exercise of looking at all 
stream crossings in Alberta on alignment sheets and 
making site specific comments. I think this was 
prior to Dr. Hollingshe ads examination earlier this 
year. So,we would want to comment on any crossing 
where there was a water body of significant -- forget 
that word -- with a population of fish, particularly if 
we thought there might %€ some critical effect on 
the population. 

MR. SCOTT: Q* Well, do I 
take it from that, then, that Dr. McCart)or comparable 


environmental advisors will be allowed to comment on 


a 


tt i 


elds rsaqmop 10,J1690M ..270 jenny , neds ,36n9 most gf edaaz 









biyow I .tdpinx LIA 1 TTOOE. .aM 
















9 ‘eee 
~time et 31 tnetne Jsadw Of worn oF futetsip sd oals 
Ne ; 


ae 
oid oi tuant Isdnemnorivae od Iliw oexedd sedi besteqio Ff 
P { 


‘apnieabh to Isval alas mort? sevin s. abeloxe, 02 notetosb 


i] 
ms il 
feil 5 3x890M .10 eVip ot gtsew Boy 21 word /uoy msent 1a 
i i aa : 
F h ep =. 
paiop 2'netew 10" itiw 102 .-- woy, sedt. eteviz Io ier 
eri? ) 


{let Stdor e 2idt eI” .yvsa Bas epnieeoro\napiesd 


J 
pim Jsacd7T ets ont 0 oh NI9ow yos gnaw voy 72 ae 
* 1 ‘ 
‘DAine sae od Of 
i ® 
~ ‘i> } it ys j r 7} EL 
5 4 } "" ‘ , } 3 ] 30 G bi yO iid TLSWwW Cf : 
| 
+4 : - 
. - A > 
2 ] L's + benpseasd 3*nsvs ‘ey: 
x 
rTioOo bf 
; ; i ef 
a 
Is é oa ,.on ‘fal r af-- 


nie n& “eo Jnommod sw biyow aw.o8 .wiesy Pes 
= \ 
i : 
Sepito7 ti 2 To, ybod stew B&B ASW aus) S19Shw s¢ 9 


Vivslfuotsisa > noOLlzalvaqog # ‘iw -~ brow gsazg 


i? 
> 
| 
A 
- 
-~ 
~ S 
+ 
a 
} 
' 
ed 
< 
pa 
\< 
@ 
= 


| . oe 
ado Jjcamiioo o¢ Sewolls sed lliw aezosaivbs , Isineundtivas : 


ALLWEST REPORTING L-TD. 2120 


| 
sie ca Harlan, Hemstock, McCart | 
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Cross-Exam by Scott 
1 specific designs of every river crossing and be 
? entitled to comment, indeed, be invited to comment with | 
3 respect to rivers where no special crossing has been 
4 designed -- rivers or creeks? 
5 WITNESS HEMSTOCK: Yes, they | 
6 would certainly be expected to comment on those. I | 
| 


would also point out, though, that I would expect that 
our greatest input and the most help they could be | 
from an environmental standpoint would be to comment 
on the location bdore the exact location had been 
selected, and we certainly have some examples where Aa 
an environmental -- where for environmental concerns there 
our recommendations witk regard to river crossings. 

Q Well, isn't that | 
precisely the opposite of what has been said in answer | 
to the PAAG Report, because in the third paragraph you | 
said: | 

"While precise crossing locations can be | 
selected on smaller channels without the | 
benefit of all the above." | 
My concern is that if you're not going to design each 
of these river crossings with respect to location and | 
the crossing technique, that there be some assurance | 
given that if one is not designed, or if one is designed 
with less than complete information, it has the | 
impramatur of Dr. McCart or some other environmentalist 
_ A I think we're saying the 
same thing. I'm saying that the important input from 
the environmental people is with regard to the location 


in the first place and this is certainly already done 







. amballd 
ry +too8 aA. i~2¢ O19 






a 
. 
a 







wie 2 


| on 
ed Bre entaeoro 4evix ¥ seve 20 ap 













ritiw dnemmoo. ot beri vak od beobal, Fsmmto 





_ . 
 geed ead palaeoro {[elvsqe on stedw exavir 2. 

























! “a ri ; 
- Sadeets YO s1evizt -- benpis toby . ip 
‘o | ; 


yen): ,2e2sY :NXDOT2MEA cesavTiw 7 

: 7) 
P I .9e0ndt ao Jaemmcs of Bbotvaegqwte sci yintsetteo biuow 
ged toagxe biwow I stadt .fpwodd ,3avo daieg coals: bluow 
biuoo yvatd agled teom ofd Baa duanh 2aesvssio wo 
JnsmnoesS O35 . Bake stoqgbasde Jetasanoszivne as mot a 
2 aa 

| seed ber noldapol jtosxe eft sicad solizsasol- sid mo Or -" 
bow Sistw Sol@usxe alo; Ven VvYiALEFIS ov Bas ,betoelse ROix 
Siens emronmoy inaeiogivae 102 erenw =~  sineghotivas mA ci mi 


. ,epolaeoio tevis Go! bispst args eno Liabasemone1. «uo pes 


if f 4 Pi 7 
} 
} 195wWal ob 4 = Lea 4 Yiee sic } a 
t i 
rrr i a) p : 1% vs isc ar ~n~er : NAAT ¢ is eh. A at 
t 
| 268 het 
4 5.8 Ol Prieec ipesq siidw’ 1 ed 
) h 


finse mpieed « iop ton et’ woy tf 288s Bei axteonoo yh 


Dae aotsesol = ay cjiw epaleseoxr. zseviz eseasds yo ss ab 


7 
S016 TH2!L ioa ed eteds send ,oipiniioet prigsois on3 VES 
i benpiesb al sinc (Oo, bompiseab gon el ena 2. gsra aevip ‘S$ 7 
; . 
> 


fr t+} 


S 
adit eeii 34 .tolsearoiad esslamop aads esel.Ariw 2s 
ra] 


gelletnemnorlyns teamso soe 10 JIBDOM. .=0 2o Wwesmertany 


; ens ontyes st 'sw Aad 

; 

i: mort suqni: 2nsetzogmi ent 2683 paiyse mI “pniny empe 
me 

: 


nolissol silt of husper dziw. el slqoeq {s3 semnoxivas eats 


‘| eneb ybsexls yinisdsed el elds bas enatd. aan ans mi 


: 7 . - ~ sh 


7 7 rt ia v , 


ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


Harlan, Hemstgock, McCart 
Williams 


' Cross-Exam by Scott 


: in some detail with the comments on the alignment 
2 sheets. Now, there is still some refinement on the 
: locations. Certainly Dr. McCart would comment with 
‘ regard to his concern on fisheries. I guess. I am -- hav 
: a problem in whether his assessment of the design 
3 could add materially to the engineering side of it. 
i He would be expressing his concerns and between he and 
a the river engineer, they'd be trying to reach a satis- 
‘ factory solution to his concern. 
aD Q Well, I'm not talking 
Mt only about Dr. McCart. He's told us clearly that his 
a concern relates to rivers with fish populations. 
Ap I'm talking really about the environmental staff, and 
a2 I want to be certain that if crossings are not designed 
= with this level of detail, that meets with the approval 
tf of the environmental staff. | 
Wy A I think that the environ-| 
zs mental staff input has to be before the design stage. 
wy Now, I guess I can see in certain cases where there 
ap should be input from, say, a person concerned with 
23 mammals, with regard to habitat in the river and 
a he would have an input in that particular case, yes. 
P43! 
24 
25 
26 
27 
28 
29 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 





t Q In the Blackwater River 

: crossing there's a note somewhere, I forget, that 
3 you'll need further information for the design such as 

4 soil sampling and testing on the left blank. That's 

5 fine. I take it that you will also need other informa- 

6 tion of an environmental type to assure yourself that 

( not only the location of the crossing but its design 

8 meats environmental concerns and I'm thinking, for | 
9 example, of such things as the lowest winter water flow | 
10 might be significant at one crossing or another and 
11 things of that type. | 
12 WITNESS WILLIAMS: Well maybe 
13 if we went through the process that will be carried out | 
14 it might be of help, Mr. Scott. First of all, as Mr. | 
15 | Hemstock suggested, the final location of many of these 
16 crossings is not yet complete. There will be some 

~ minor changes and that will be done with river engineers, 
18 construction engineers, and the environment, the various 
branches of the environmental group. 

20 Then after that agreement has 

21 been reached there will be a survey, a cut-line survey 

ves where additional information will be obtained. Then 

oe there will be no doubt environmental people with that 

24 

25i 


people involved with that group. 


Surely &ter all these processes 
that these streams are going to be looked at and the 


problems defined. 


| construction and I'm sure there will be anvironmental 
Q Well, I'm sure it may be. 


| 
| 
group. That will then be followed by Clearing ahead of 
| 
| 
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BURNABY 2, BG. 


Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 


: What concerns me is that to know whether at a stage 
- before the final design is selected there will be 
; environmental information obtained about these rivers 
: in some written form, such as an addenda to this informa 
; tion that you have with respect to the Blackwater River 
e) crossing. 
q WITNESS McCART: Of course we 
have, from the fisheries point of view, prepared catalogues 
2 of all of the lakes and streams that we've examined, 
to or other people have examined along the route of the 
My pipeline and we have hundreds of pages of this kind of 
24 information. These have been put in loose-leaf form 
ye so that we can add new information as it comes in. 
i Y@G,and we have the Blackwater River, of course. 
ks Q Well, this drawing pur- 
ER ports to show the information that is necessary for the 
MM design and what I'm anxious to get, if it can be so, 
i is an answer which will tell me whether environmental 
#? anformation --..and I can go through a list, of the kind 
#0 of things -- will be made available for these purposes 
a as well and I'm thinking, for example, as I've said, 
a“ of the lowest winter water flow and its variation, 
ie if you have it over a year or two, the size of the zone 
of high permeability unfrozen material beneath the river, 
2? | information, if there be any, on the variation of 
ad turbidity in the river, and that sort of thing. »,The 
eh kind of information that I understood you to say the 
se other day would be available when you came to open your 
a gravel pits, because it's one thing, and I'm sure an 
30 


excellent job will be done; its one Ehing to haverDr. 
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Harlan, Hemstock, McCart 

Cross-Exam by Scott 
McCart go out and say to the chief engineer, "Well, 
that's O.K" and that will give us some assurance, it 
will give us assurance of a different dimension if he 
Says, "That‘’s 0.K. on theybasis.of information that 
has been attained or provided with respect to a 
particular river in each case." 

WITNESS WILLIAMS: Well, I have 
a couple of problems, Mr. Scott. It seems to me that 
it would be to Arctic Gas' benefit to have this work 
done to the extent possible, because there's no way 


that you want to get there with a construction crew and 


as I understand, it has happened on Alyeska, and say, 


"Whoa, we have to look at this a little closer." That 


certainly wants to be something that you would want 
to avoid. 

But the problem does cane down 
to the size that you mentioned earlier. There is some 
judgment required there and whether or not you have 
a detailed drawing for every minor stream is, in my 
opinion, a judgment factor. 

Q Well, I'd like to know 
at some time, not necessarily today, what your judgment 
is. I take it first of all that the Territorial Waters 
Board, if it exists, will have to pass on crossing 
plans, assuming that the regulatory agencies, that now 
exist are in charge? 

MR. MARSHALL: I assume that's 


\ 
a guestion of law. 


THE COMMISSIONER: Well, it is, 


I think we can all assume that, though. 
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Harlan, Hemstock, McCart 
Williams 

Crss-Exam by Scott 

MR. SCOTT: All right. 

THE COMMISSIONER: Just go 
on from there. 

MR. SCOTT: Well then, I take 
it, Mr. Williams, that information will have to be 
provided to them of the type I'm describing. 

A The only regulations that 
I am aware of with respect to stream crossings under 
the National Energy Board Act, Mr. Scott, is the 
requirement to meet the requirements of the Navigable 
Waters Protection Act and that certainly does not 
include many small streams. So Arctic Gas, I'm sure 
has and will go far beyond that requirement. 

Q Well, maybe you haven't 
run into the Territorial Water Board, under the 
Territorial Waters Act yet, but that will no doubt be 
ahead of you; but what I am really trying to ask you to 
say, if you can, is a different level of confidence 
would be achieved if it was thought that there was in 
effect by information a kind of environmental impact 
statement, whether you like the phrase or not, that 
is, environmental information with respect to river 
and stream crossings at each location. Now I understand 
your reservation that we shouldn't be asked to do it 
at every little creek. I just wonder if you can tell us 
(a) whether that's going to be available, and 
(b) the cases in which it probably will not be 
available . ygthere some cut-off point that you can 


direct us to? 
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Harlan, Hemstock, McCart 


Williams 
Cross-Exam by Scott 


WITNESS HEMSTOCK: Mr. Scott, 
I don't see any difficulty in providing like a mini- 
environmental impact assessment of the streams and 
waterways where there are fish present downstream of 
that location and I would guess at any time of the 
year that might be one cut-off, one definition that 
we could use. Certainly we would be assessing these 
from the environmental standpoint primarily from the 
fisheries point of view. The concerns with regard 
to birds and mammals are much more site specific and 
they would be normally a part of the assessment of the 
route itself,that is the pipeline alignment. 

WITNESS McCART: I would just 
add that maybe you could look at the birds and mammal 
concerns as being much less site specific, because 
for many off{hese streams thatwould be crossed, Se aes 
SU" Or"60 *OF themwe could provide an assessment of the 
potential impact on fish populations right now using 
our information we have available both in the stream 
catalogues that we've prepared and other information 
that's available from other sources. 

Q Well, my information is, 
and perhaps this will help you, is that the Mackenzie 
Highway is expected to provide*site specific design, 
and I gather it has to have not only engineering 
information but environmental information for all 
creeks that it crosses greater than one square mile 
in drainage area. Now, I don't know whether that is 


a practical cut-off point,or whether 12's not, Dut 





I would like your assessment whether that’s practical, 
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Harlan, Hemstock, McCart 
Williams 

Cross-Exam by Scott 
and if it is whether you're going to be doing that. 

A Roads are very much more 
damaging to fish populations than are qas pipelines, 
and I think you might have to take that into consideration. 

Q Well, one goes over, the 
other goes under. : 

A I'd say if you takeme | 
Square -- what wasit, kilometer "mile? | 
Q I think it was mile. 

A It may have no meaning 
from the point of view of fish populations at all, 
because if you're dealing with a spring stream which, 
you know, has essentially no -- 

Q I'm sorry, Dr. McCart, 


I didn't want us to isolate simply fresh fish Bheer acetone 





because as you have said, there may be rivers which have 
no fish populations and then you won't be concerned | 
about what happens at that river unless it flows into | 
a river that does. What I'm concerned about is the | 
environmental information that relates to the crossing | 
and that is an input into crossing design, whether it 
be from a mammologist, or a bird man,or in an appropriat 
case, a fish man. I'm simply putting to the panel that 
this is a requirement of the Mackenzie Highway, and I 
wonder if it's a satisfactory one for you, and if not, 


why not? 
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RBUPRPNABY 2, 6.C. 
Harlan, Hemstock, 
McCart, Williams. 


8 Cross-EBxam by Scott 
th 
2 MR. MARSHALL: I think it is 
3 proper for Dr. McCart to answer it with respect to his 
4 discipline. That is one cf the components you seem to 
2 be interested in. 
6 | MR. SCOTT: Surely, Mr. 
7 Commissioner, I think I understand Dr. McCart well 


enough now, to hear him say, well if it is a hundred 
square mile area and there is no fish in the river and 
they don't over-winter there and they don't spawn there 
‘As a fish biologist, I am not. concerned about that 
river Saree Isn't that .youx, position Dr. McCart? 

WITNESS McCART: Yes. 

MR. SCOTT: All right. 

WITNESS MCCART: One square 
mile doesn't mean very much to me or any other fiqure 
that you may pick out 

MR. SCOTT: Well, I am trying 
to see if I can get some assurance as to where your 
going to stop and I suggested one standard that has bee 
utilized. If you don't like that standard, could I 
have another one? 

WITNESS HARLAN: I will 
comment on this standard. It is kind of a meaningless 
criteria,in that if you are dealing with a flat area, 
what the run-off characteristics from a one square mile 
basin would be completely different than an area of say 
steep topography. | 

MR. 4SCOTT »sit may, be.mean= 


ingless and I don't put it forward to be either justifie 
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2 or attacked, but at least it is a standard that will 

3 give the public assurance that certain things are being 
4 done on rivers of certain definition, even if the 

5 definitions appear to be meaningless and be meaningless 
6 to some expert. Now, you told us about gravel pits and 
| I am elated to know what your going to do there. What 

8 I want to know is what are you going to do for rivers 

‘) and creeks’ If it's impossible to tell me today, some 
10 other day will do. 

ns MR. MARSHALL: It might be 

I helpful if you could clarify F Litelesbie: Is this 
is a specific regulation under certain legislation that 

14 has imposed this one square mile? 
15 MR. SCOTT: No, it is not. 

16 MR. MARSHALL: Well, could you 
17 be a little more helpful for the panel so they know | 
18 what it is they are being asked to comment upon as far 
19 as its suitability. 
20 MR. SCOTT: This is what. is 
21 required by the department, I gather, with respect to 

22 river crossings on the route of the highway. 

23 MR. MARSHALL: Which department? 
24 MR. SCOTT: Indian and vortnert 
25 | Affairs. 

26 MR. MARSHALL: Thank you. 
27 , MR. SCOTT: Now, I don't ask 
28 the panel to justify it orvexnifisizelit hatI simply ‘say 
29 that that is a standard. I would like to have from 


30 Arctic Gas some standard. Above this we will provide 
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2 engineering and environmental data. Below this either 
a we won't, or we'll have to look at them individually,or 
4 something. 

5 WITNESS HEMSTOCK: "Yes we 

6 Can do that. 

5 MR. SCOTT: Oh, Dr. McCart, 

g having listened to your answers to Mr. Bayly about the 
9 Firth and water extraction from it, I adr’ quite 


10 | cextainwhat your present recommendation is. Do IL under - 


5 Gal stand. that your recommendation to Arctic Gas, is that 
12 water should not be removed from the Firth? 

1 WITNESS McCART: Well we are 
14 concerned about two spring water sources on the Firth. 
15 Ore of them is one we call spring two, which ig between 
16 the Malcolm and the Firth, Thatjne has a very large 

VG, population of Arctic char, we would recommend that that 
18 be left entirely alone. The other spring source is on 
19 the fan of the Firth towards its western extremity. 

20 There is a mall population of Arctic char in the area, 
oie mostly juveniles as far as we can make out. We feel 
oy) that particular area, we can probably withdraw wete1 

a using Brectatired techniques and taking appropriate 

24 measures without damaging fish populations. 

25 MR. SCOTT: How about at the 
26 crossing? 

pe . A Well, we would be concerned 
28 about the crossing, of course. I think that our data 

29 certainly shows that the crossing is frozen to the sub- 
30 strait. . We don't know whether there is sub-surface 
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2 drainage there cr not. It is possible te withdraw 

3 water from these areas using wells, if there is 

4 sub-surface drainage within a reasonable depth that we 
5 would be very concerned. However, it would have to ke 
6 | demonstrated to us that by withdrawing water from a 

7 well at the crossing or at the vicinity of the crossing 
8 you woulda not.dry up the flow from the spring; ain the 
) Bart atseit 
10 Q 7 | How about taking 
igs water out of the crossing just before or before it is 
12 £LLOZeN 2 


A I don't think we would have 
any particular objection to that. If it were taken 
above the sub-strait, late in the season, after the 
Arctic char populations had passed beyona Phat? pot. | 


© Well do I understand then, 





TS teen summary, that the secontsyo poterred to; where 

there are some juvenile Arctic char, your feeling at 
that 

the moment is/you want to do more studies with respect 

to that? 

A Yes, these are preliminary 
studies we are doing, of course. We would have to have 
a final design, it seems to me. Now, by preference, we 
would prefer it to draw the water as far downstream 
of the orifice as possible, even if it means putting 
a well into the sub-strait beyond the point where one 
has any water flowing at the surface to insure that the 


fish weren't going to be damaged. In other words, only 


in very special circumstances would we like to see peopie 
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1| | 
2| remove water at the orifice rather than further on | 
| downstream. We know that in general the fish popu- 
a lations in these areas stay in the open portion of the | 
| stream or just under the upstream edge of the ice in 
6 | the aufeis area. And by removing water from the tail 
7 of the aufeis,or within the aufeis area from the wells, 
at we don't feel we are doing any particular damage. 
9| Q Well, in summary 
10 do I understand you to say that you would recommend to 
P Arctic Gas that they could take water before freezing 
al at the crossing? 
13 | A On that particular stream. | 
Lal Yes. 
15 Q On the Firth? 
16 A Yes. 
"| Q You are not prepared to 
18 | either recommend, or recommend one way or the other, 
19 | with respect to the spring that is further down where 
29 the juvenile char are located? You want to do more 
2a. work on that? 
22 A We would want to come up 
23) with a detailed mapping of the distribution of Arctic | 
24 char at different times of the year in that particular 
25 | spring. Now, we have done this for this fall. We have| 
26 | some idea of where they are at this time of year. We | 
27 plan on going back in the late winter in March of 1976 
23 to find out where they are at that time of the year. 
25 | 


i Ve get further information on flows late in the winter 


39 period. 
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MR. SCOTT: And do I under- 


. stand then that, subject to those two things, you would 


not recommend that water be taken from the Firth? 

A Iam saying that I think 
that in that particular spring, yes. Water can be 
removed in all likelihood subject to certain rather 
stringent,mitigative measures. In other words, we 
wouldn't want a roadway to go down the middle of the 
spring during the course of the winter. We would want 
the area from the orifice downstream for a considerable 
distance to be off limits. We feel however, that we 
could go around the spring coming up from the bottom, 


and take water from an area downstream of. where the 


fish are distributed and if we do this I can't see how | 


we can harm the fish population, as long as we are 
taking the water from a point downstream of where the 
fish are located. 

MR. SCOTT: Apart from the 
crossings are those the only places, as far as you 
know, that Arctic Gas proposes to take water out of the 
Firth? 

A Actually, at the moment, I 


don't think Arctic Gas has made any written proposal 


to actually take it out of the Firth. This is somethin< 


that we are investigating. We are trying to find out 
where these springs are,. how the fish populations are 
distributed and whether it is possible in some instance 
to take water from springs which do support fish 


populations without harming them. 
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MR. SCOTT: Well perhaps Mr. 
Williams can help us. I understood and I can't put my 
finger on it at the moment, that one of the piepenses 
to the assessment group indicated affirmatively and 
I know there may be changes, but indicated affirmativel 
that water may be taken from the Firth. 

WITNESS WILLIAMS: That is 
probably in that question 52. 

MR SCOTT: PF thinks 1b 2s). yes 
52-2. 

WITNESS McCCART: What I 
meant was from that Specific spring. It is shown on 
that map aS a river water source. 

WITNESS WILLIAMS: This 


response, of course, Mr. Scott was made about a year an 


—— 


a half ago, based on data that Dr. McCart had at that 





time and he has done a fair bit more since then and in 
fact has identified alternative sources, over and above 
what is shown in response to this question, potential 
sources. We are quite comforted in what he has founc 
lately compared to what we knew when this response was 
written. 

MPR. MARSHALL: I think Mr. 
Scott, in the response 52, they make certain assumptions 
that the environmental studies that will ke conducted 
later will have the same results as the preliminary oneg. 
In other words, they are saying that there don't appear 


to be any over-wintering fish in these rivers,downstrea 


of the pipeline right-of-way and then they go on to Say, 
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bw 


Nh 


"Assuming this proves to be so, it will be environmentally 
3 acceptable to remove water from these rivers". They 
4 don't anywhere say that they intend to take water from 


=) the Firth. 
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There 





is no mention of springs anywhere in this response that 
indicated water source on the Firth as I understand it 
refers to this possibility of taking water’ from the 
Firth just prior to freeze-up late in the year. 

0 And. pol take 10; br. MeCarct 
that even if you weren't looking at the springs that 
you were looking at would you have any objection to 
that proposal? 

A Which proposal is this? 

0 The proposal that is 
contained in 52-2. 

"Tt will be environmentall 
cceptable to remove water from the Firth prior to complete 
freeze-up.” 


A Yes, presuming as it goes 





on to say, that there are no over-wintering fish in 
these rivers downeeionh, sae pipeline right-of-way. 

Q And when do we anticipate 
that you will have that information as to whether there 
are over-wintering fish? 

A I think we have it right 
now. 

0 And the answer is that 
there are over-wintering fish. 

A The answer is that there 
are over-wintering fish associated with a spring in the 
western portion of the fan of the Firth River. 


Q All right. Well, then 


— 
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look, as I said, at that particular spring next spring. 


1 
5 does -- if you leave aside the spring for a moment -- | 
4 does it follow that at this stage you would not find | 
4 a environmentally acceptable to remove water except | 
P perhaps in the way you have described from this | 
3 Particular spring? 
_| A Tt think that you can | 
4 actually remove water from the Firth itself upstream 
3 of the spring, because I think that that is probably | 

io dependent on a deeper aquifer, that particular spring. 

i. So that by removing water 

1b late in the year, after the migrations of Arctic char 

13 have passed through the area, after the Arctic) chaz 

14 that are going to over-winter in the vicinity of this 

15 spring have in fact moved into the vicinity of that | 

16 spring. That at that point you can take the residual | 

7 surface flow that is still moving down the Firth River, | 

18 if, in fact, there is any. | 

15 Q Dealing with the Firth, 

30 are we at a moment when you can give your opinion with 

31 some conviction or are you really saying to us we would 

22 like to reserve judgment until further work has been | 

33 done? | 

54 A I would like to take not 


THE COMMISSIONER: I am aks 
to say it is time to adjourn. Do you wish me to sata be, 
that temptation? | 

MR. SCOTT: No, it doesn't matter 


to me, Mr. Commissioner. 
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Williams 

Cross-Exam by Scott 

THE COMMISSIONER: Well, it is 

almost five and I think we should. We'll come back at 

8:00 tonight and sit for about an hour and a half if 

thateisS all Bight. 


(PROCEEDINGS ADJOURNED TO 8:00 PM) 
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Harlan, Hemstock, McCart 

Williams 

Cross-Exam by Scott 

(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. SCOTT: Could I announce 
the result of my meeting with counsel and with the cour 
reporters in respect of our time-table? The difficul- 
ties have been created by the fact,.that, its very 
sh Why ce Moi b Ue ese! gut in an extra day when the community 
hearing is re eee cancelled and personnel 
problems have made it particularly difficult this time 
around. What we propose is that we should sit this 
evening, of course, and I anticipate that subject to 
re-examination, if any, we'll be able to finish this 
panel or come very close, we'll sit tomorrow morning 
and afternoon: and with the gracious permission of the 
court reporters we may sit or we will sit in the 
evening, during which time Mr. Williams will be cross- 
examined on construction scheduling in the dark of 
ALE. 

THE COMMISSIONER: I thought 
it was in the dark of the daytime. 

MR. OCOD. Lt ys only tie 
night-time dark, I gather, that caus@s concern. 

Then we will sit on Friday 
from 9 Sey and next week we would like to revert 
to our normal hours, that is from 9 to 1 and several 
hours in the afternoon and see how we get along. 

THE COMMISSIONER: Well, next 
Monday -- 

MR. SCOTT: Yes sir. 


THE COMMISSIONER: -- when do 


you want to start? 


| 


i 
\ 


| 
| 
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} 
| 
MR. SCOTT: Well, it doesn't 
| ; matter to me. 
; | THE COMMISSIONER: Well, some | 
| : people are going back south Friday afternoon. | 
| ; MR. SCOTT: Mr. Gibbs will have 
| | to -- and Mr. Marshall will have to come back, so it | 
| ; may be that one o'clock is the easiest. | 
. THE COMMISSIONER: Yes, well 
: that's all right with me. I really would like if we 
| can do it -- if we can't, we can't -- but if we can 
| = do it I'd like to get through the Foothills panel this 
| 2 week. We're not even through this one, but I would 
a Scie ike" tO cry’. 
| a | MR. MARSHALL: Mr. Williams, | 
: on would, I'm sure, appreciate if it would be possible | 
' as for Mr. Gibbs to cross-examine him with respect to | 
ss rebuttal evidence early enough that he might catch the | 
= evening plane rather than stay over; if that proves to | 
ea be possible I'm sure Mr. Gibbs will accommodate him. 
290 


MR. GIBBS: We have gone over 





this and discussed this and I pointed out to Mr. Mar- 
shall several times that I can't be ready to cross- 
examine Mr. Williams on his rebuttal evidence about 
construction in the dark until tomorrow evening. 

THE COMMISSIONER: Well, I 
think that means Mr. Williams won't get away till 
Friday. TF have’ that feeling lela) bh egme & air. W It He 


MR. MARSHALL: I think he 


does*'too, sir. 
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‘ THE COMMISSIONER: Well all right, 
E Mr. Scott, you carry on then. 

: MR. SCOTT: Q Dr. McCart, most 

. of the discussion we've had about potential effects 

? ef water removal is concentrated on the Yukon coast. 

6 | In the Assessment Group Report at page Ses Do you 

i have that in front of you? The Assessment Group 

: identifies four rivers in the Mackenzie Valley, as 

: examples of streams where "extraction of any substan- 
ao tial quantity of water from areas of eritically low 
- discharge could adversely affect over-wintering fish 
i populations.” These appear from the Assessment Group's 
‘. Report to be highlighted as examples, ana TL don i 

+4 gather that there is anything exhaustive about their 
> list. I note in passing that each of the rivers is, 

‘? I think, adjacent to a proposed compressor station and | 
o I wonder if you could comment on these four rivers or 

8 any of them in terms of potential effects of water 

td extraction for camp use,or for snow roads, or for 

pipe testing? 

= WITNESS McCART: We're 

pe carrying out a study on Vermilion Creek. We've had a 

2.3 


man there all summer and he just got back last week, 


oh so I suspect we're probably going to have something 
: like 4 1/2 months continuous observation on that 
| 
i 


6 

: stream and I suspect that we'll be able to make 

2 2 . . ‘ . . ° . 
fairly detailed comments on the possibility of removing 

8 ; ; 

: water from that particular stream. It has a major 

ao , 
tributary,not a creek , which we've also been looking 

30 


at. 
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Q That work is under way, 
in other words? 
A That work is under way, 
yes. | 
O Allvraght. 


A Oscar €reek has always 


been a bit of a mystery to me. I have not yet seen 





a really detailed report on what's happening there. 
What I thought was an impassible falls oh, opproxinavely 
five or six miles upstream of the mouth of the creek, 

I should point out that about one, four or five miles 
south of Oscar Creek in the vicinity of the pipeline 
area is a major spring. There are two series of lakes 
one of which drains into Oscar Creek, one of which lies 
immediately to the south and drains independently. 


The one that lies to the south and drains independently | 





is fed by a major groundwater source in that area, 
and we have not yet found fish in that groundwater 


source. 


So,here is an alternative. 
Separate from the Oscar Creek drainage which could be 
utilized, if necessary. It's not that far away and I 
think quite accessible. 

Q So.rthat ts’ csort “of a 

Firth River situation in one sense, that the discovery 
of the groundwater source means that unless it is 
connected in some way with a river, you can take the 
water from the groundwater source and not run any 


risks in relation to the river; is that it? 





ALLWEST REPORTING L-TD. L27 eas 


RURPNARY 2, B.C. 


Harlan, Hemstock, McCaxt, 
Williams 

Cross-Exam by Scott 

A Yes, the other thing is, 


of course, both the Vermilion Creek and the Oscar 


Creek crossings are within, I would say, four or five 
miles of the Mackenzie River, so that is the obvious | 
alternative in both cases. If you do run into some 
difficulty in taking water from these minor drainages. 

The River Between Two 
Mountains -- There is a fair amount of groundwater 
in that area. I don't see it as being any kind of a 
critical area in the vicinity of the pipeline crossing. 
I'm not just certain, but I think there is also a major 
spring where there are springs on the River Between Two 
Mountains, but I detect there is one quite close to the 
pipeline routing that drains into a small stream 
there -- Sorry, into a small pond a qroundwater 
source again. 

Again, also very close to 
the Mackenzie River which is the obvious alternative as 
far as water supply goes. 

Rat River -- We passed 
through the very lower end of the Rat River. Also 
relatively close to other major drainages, I think 
the Peel River there might be an alternative. 


And there is the Malcolm, 


Firth River and Fish Creek mentioned, which we have 
discussed at length. 


In each of the other four 
cases, the Mackenzie River or other major drainages 


- 
~— 


very close at hand and could easily be utilized. 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 
Q Well, what rather concerns 
me is while the Mackenzie is close and is a suitable 
alternative, there will be no pressures to use the 

what 

Mackenzie unless you say so and/I really want to know 
is are you in the course of preparing a report as to | 
whether these rivers,or the springs adjacent to them | 
can be used,or what is the situation? 

A Well, we haven't specifi- 
Cally commented on these places. I hadn't thought that 
for instance we would be in the process of withdrawing 
water from the River Between Two Mountains. It hadn't 
struck me, but because of the proximity of the 
Mackenzie River in each case, these are not areas that 
we're very much concerned about. Now, we know some- 
thina about -- we have comments -- We have information 
on each of these rivers. As I say, we have a great dea 
of information on Vermilion Creek. The fishery 
service Ne out, I think, two years of studies 
on Oscar Creek and in one year put a weir in there so 
there is a great deal of information there. 

The Rat River has been 
studied in great detail. 

0 I understand it has been 
studied. The reason why each of these creeks has been 
high-lighted is because very close to it isa’ econstruc= 
tion pad and a compressor site. 

A Yes. 


@) And if human nature 


continues to be what has always been, the persons at 
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Harlan, Hemstock, McCart, 
Williams 
Cross-Exam by Scott 
that site will go for water to the nearest source, which 
in each of the cases is those rivers and not the 
Mackenzie. Now, it may be that the Mackenzie is a 
perfectly suitable alternative but until someone -- an 
environmentalist comes along and says water may or 
may not be taken out of those rivers. I presume in the 
absence of such a statement the applicant will take 
water out of those rivers. And before it does, I think 
it would be useful to know what you think of that 
course of conduct. 
A Okay, Vermilion Creek -- 
I think you can, in fact, take water out of that 
stream because we have studied this particular stream 
for several years. We provided Dr. Van Everdingen 
with samples from, I think, five or six springs along | 
the course of Vermilion Creek. We have discharges | 
from them. We have a pretty good eee the 
grayling are distributed. They are distributed upstrea 
in large part of the crossings so I think, yes, if we 
had to take it from Vermilion Creek, it can be done 
without detriment to over-wintering grayling population 
Oscar Creek, I'm a bit 
unclear on exactly what has gone there,but I would say 
that we might, in that instance want to go somewhere 
else other than Oscar Creek itself. 
River Between Two 
Mountains -- We know that it has winter flow. No one 
has demonstrated that there are any critical areas pala hg 
over-wintering fish in the vicinity of the crossing. 


There are springs on the River Between Two Mountains. 
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I think that probably it can be taken out of there 
also without detriment to fish population. 

Rat River -- We'll be 
withdrawing water considerably downstream of the 
over-wintering areas for any fish, for any Arctic char 
on that river and I don't think that withdrawing water 
from the Rat River is going to harm Arctic char 
populations. 

Q Well, now, I don't want 
to touch on something that has -- will be dealt with 
in Panel Three but throughout your evidence, you have 
indicated I think relatively clearly that your approa¢h 
to the problem as a fish biologist is to isolate those 
streams or rivers which have a siqnificant fish 


population and then either out of your bag of knowledge 


or by on the ground work to do a kind of environmental 
assessment as to whether the water removal will endange 
that significant fish population. 
Now, on the aliqnment 

sheets, there are listed notes about various rivers 
and I take it those notes were made by you or 
people under your direction. 

A Yes. 

Q Well now, in the context 
of the Mackenzie Valley, what do you mean when you say 


"significant fish population"? 


phrase it that way. A critical area, an area that 
we are concerned about is an area where a major 


A Wellrectetonits liketto 
proportion of a fish population might be affected, 
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as I said before. Now, in the Mackenzie Valley our 
major concern is with grayling populations and we are 
particularly concerned -- I'm speaking now about this 
multitude of streams that are across. These are 
basicallt streams that support grayling populations. 
We want to be assured 
that we're not going to degrade spawning areas. Now, I 
think it is fairly certain that most of the fish that 
spawn in tributaries of the Mackenzie River are actuall 
absent from those streams during the course of the 
winter. 
We have data from the 
Donnelly River, the fishery service has data from Three 


Day Lake. In both instances, it appears that the fish 


that enter and spawn in these streams are actually fish 


which have over-wintered elsewhere. It looks as if the 


bulk of them probably over-winter in the Great Bear 
River or in Great Bear Lake at a hundred miles or more 
removed from the area in which they spawn. 

0 Well, when you say to me 
Doctor, that you first try and isolate rivers which hav 
a significant fish population, now I understand you to 
mean by that,by fish population, rivers in which 
spawning or over-wintering goes on and is thereby 
judged by you to be an important river tor Gash, 

A Yes. 

'Q Now, recognizing that 
we're talking basically about over-wintering and 


spawning, how do you choose those rivers? 
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| 
1 | 
3 For example, I | 
4 know a river off the Hare Indian River which is full 
5 of jack fish, I know to my personal experience. Now, 
oa I presume it is one of the great yack tish mMesources | 
| of the valley. | 
8 | THE COMMISSIONER: Jack fish 
9 were pretty small on that occasion, 
10 weren't they? 
Li MR. SCOTT: They were juvenile 
12 Mr. Commissioner but-- 
13 MR. MARSHALL: Under legal 
i4 size. | 
15} MR. SCOTT: inButritroceured to 
16 | me as I heard you say, talking about this matter, would! 
ea Dr. McCart consider that a significant fueh penulaeuen?| 
18 WITNESS McCART: Well, I 
i might. I don't know which stream you are referring to 
an but certainly we are concerned about jack fish also,I 
22 might add. 
22 MR. SCOTT: Well, that's what 
23 I am getting at. I take it that in deciding whether 
24 | a river is a significant fish river, you don't exclude 
25 any kind of species from-- 
26 A No, we even consider slimy 
27 | sculpins and things of that nature. | 
584 Q I beg your pardon. 
25 | A I say we even consider slim 
sculpins in our deliberations. 
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J 
r Q So, what makes a significan 
4 fish river is not the species primarily that is there. 
4 By ONO’ | 
5 Q It is the importance of the 
6 | river to a species or several species of fish? | 
7 , A Yes. | 
8 Q Now, are you concerned | 
9 about volumes? 
10 A The volume of discharge of 
ll] the river? 
PZ Q No, the volume of fish that 
3 is found there. Is that was makes it significant? 
14 Numbers? 
15 A Well, in part numbers, yes. | 
| But again, we could have a population-- For instance, 
7 there are several situations where we found isolated | 
18 populations in very short sections of streams above | 
19 impassable falls. Now, we are concerned about these | 
20 because they constitute populations in themselves. anes 
oA may number only several hundred but we are interested 
zl in preserving the genetic identity of populations and 
23 you ‘dar st 'do ‘that Pret *course "1" you-- It ws not 
24 necessarily numbers we are concerned Gate as I say, 
7 preserving populations and we want to be assured that, 
6 By a significant portion of the population I am 
27 concerned that we don't want to reduce the population | 
28 | size to the extent that there will be a long term 
29 reduction in the population size. 
30 | ) “Noy ban that, p hs ae 
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1 | 
2 may say SO, seems to me to be talking about impact. | 
., What your saying is we don't want this pipeline to be | 
4 built in such a way that the population of a given 

5 river is reduced below a level. Now, I understand that 
6 I think, but how do you first. decide if it is.a sig- 

7 nificant fish river, because if I understand correctly 

8 it is only when you have isolated that river that your 

9 then involved in making an extensive impact statement 

10 | about it. 
fs A We are concerned about any 
12 | stream that has a population of fish in it. Now, there 
in | are some streams where fish may enter for a week in ee 
14 | spring and then they are found there at no other time | 
lS | of the year. In some circumstances we would be con- | 
16 | cerned about streams of this kind and in some circum- | 
17 stances we wouldn't. There are many instances, for | 
18 instance, where long-nose suckers will enter a spring, 
19 | or a stream, sorry, spawn in the spring, leave it) and 
20 be gone for the remainder of the year. These are 
ou significant simply because they are spawning areas, eve 
22 though they are utilized for a very short period of tim 
an and in fact, they may dry up somewhat later in the year 
24 | Q Well, you see on that basis 
25 I don't understand how the Firth gets to be more 

26 | important than the Malcolm in your list... Bach of them 
27 has fish. One has more.than the other. One may even 
28 | have more varieties than the other for all I know. One 
29 that you zero in on as being very significant and the 


30 other you don't seem to be so troubled about. 
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A Well, I am not terribly 
concerned about the Malcolm because as I sSay-- Well, 
let me go back. Obviously if there are fish that you 
can eat or that people can utilize in some way, I think 
that is a more valuable resource and more worthy a 
study than a population nine spined sticklebacks in a | 
tundra pond. 

Q Now, your making fun of me 
doctor. 

A.wNo,+ I am not.; .l) mean 
obviously if they are utilized by people, or can be 
utilized. This is one of the reasons, of course, that 
I am more concerned about Arctic char than I am about 
some species of mayfly that may occur on the North 
Slope. I would be concerned about the species of 
Mayfly if, in fact, it were utilized by Arctic char or 


by birds or something of this sort but the mayflies 


a 


in themselves don't have the same merit, in my mind, 
as things that we can directly utilize. 

Q Well, lets see if I can 
list with you the things then that you look for before 
you mark a river as having.ai significant fish 
population. First of all, the last point you have 
made, “A fish population that is useful either to other 


animals, at the worst, or to people". 
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| 
A Yes. | 
Q All right. Now what's | 
the next factor? | 
A In part, population size. 
Q You mean - 
A Youtend to conser our eEf-| 


orts on those populations which are largest and if you 


have to priorize them, you'd normally study those and 
put less effort on a population which is very small. 

Q Yes, and you don't have 
any regard for the species except as that might be 
reflected in its use by people or other animals? 

A Thae*-s*partly true, ana 
of course keeping in mind that some population of some 
little obscure fish may be extremely important because 


if its population is affected it may affect the 





populations of fish which are directly utilized. 
THE COMMISSIONER: Excuse me, | 
Mr. Scott and Mr. McCart. I've been passed a note | 
that two cars with these licence numbers: | 
2-243 and 11-187 
are about to be towed away from the parking lot. 
Those numbers again, 2-243 and 11-187. 
Mie SCOTT?Y "O: “Lt sr been 
pointed out to me and I suppose you would consider 


this, that stickleback are in fact a prime resource 


for“loons: 
A Yes. 


Q That would be a factor 


-- I'm sorry? 
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A I say Dr. Gunn pointed 
Chat sou, Oo 7mes 

Q And that would be a 
factor that would give them some priority when one 
Came to measure whether a river was a significant 
fish resource river? 

A Well, most of the 
Significant stickleback populations that we come 
across are actually in ponds and not in rivers. They 
do occur there, but it's rivers -- or sorry, the ponds 
that are the major problem. Yes, we woula certainly 
look at. that. 

Q Wel], are there any 
other criteria you would put into the mix in trying 
to determine -- in trying to select the rivers with 
significant fish populations, apart from the ones you 
mentioned? 

A Well, of course I 
think we would probably zero in on the ones that are 
being presently utilized in some form or another, or 
have a potential for let's say a domestic fishery, or 
a commercial fishery at some time in the future. Also 
those in which there might be critical areas in the 
near vicinity of the pipeline route, as opposed to 
those in which any critical areas that we were able to 
identify were at some area removed from the pipeline. 
In other words, we tend'‘to look at those where damage 
is most likely, and impact is most: likely to occur. 


Q What concerns me about 


this,and I don't want to press it too far, but 1s that 
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this is the triggering point for much of the advice | 


that you give to Arctic Gas, your determination about 


the 
the significance of rivers and it strikes me that 


this is a very complex and perhaps a highly. personal 
value judgment. 

A You see, you can't 
determine which rivers have significant populations 


pefore you go out and look at them. 


——_—_——————— 


QO No. 
A So that you have to build 
the framework or the criteria for what are important | 
rivers as you go along, and when you start looking at 
the North Slope, for instance, when we started looking 
at the North Slope there was no information available. 
Of course, to some extent it depends on what our 
interests happen to be. If you're interested in slimy 


sculpins and you build your academic career on 


studies of slimy sculpins, then you might tend to look 
at them in a much greater extent that someone who has 
built their career, a started out workingon salmon 
and Arctic char and things of this sort. My bias is 
towards the eee: for that reason. 


THE COMMISSIONER: You mean a 


chose for his Ph.D. thesis ten years ago? 
A Well, to a considerable 


great deal depends on the accident of what someone 

extent, that's true. | 
MR. “SCOTT? 1° think’ that | 

emphasizes the point I'm trying to make, tia. Lt 


seems to me the triggering point is a highly personal 
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| 
| 
judgment about what's important and what isn’ in 
terms of fish population. 
| 

A Tes very aLtLicule co 

guantify, I think, in an area for instance that's as 


complex as the Mackenzie Delta. It boils down to 


judgment, yes, to a large extent. 


Q And detake dt thateit 
follows -- and I don't make any personal observation 
here of course -- but it follows that the extent to 


which your judgment is not shared by others, Arctic 
Gas will have had less than complete advice, because 
you will}fave zeroed in on the rivers that you regard 
as important in this context. 

A No, I think we iare 
prepared to make a comment about most rivers. 

Q Have you been asked to | 
do thats | 


A Yes, we have comments 


about the assessment for most of the rivers that are 
found along the course of the pipeline. Now I must 
admit that there are a number of very tiny little 
streams that we have not looked at in great detail. 

We can't look at every Yriver, it seems to me. In fact 
I'm not even certain that we want to look at every 
river. In some instances, if you look at By eka of 
small streams you may be doing more damage by going in 


these 


there and collecting fish, etc. etc. etc., than if you | 
had simply looked at it and saidglOrkK.,» 4b can acer 


with another particular stream that I have examined in 


the past, it's of a similar kind, it's not necessary 


‘ 
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for me to go in there and actually capture fish and 





do a growth rate on these fish and things like that, do 
a life history study." 
Q Well then, when you've 


isolated these rivers and done your work on them, and 





are asked to pass a judgment on whether water can 
safely be taken from the river at point "A" or "B" 

or whatever point you're told the pipeline will be 
near, how do you determine the quantity of water in 
rough figures that can be safely withdrawn? Now let 
me just separate that question into two parts. I 
presume if it's like the Firth, as you were telling us 
earlier and the fish are upstream at all material 


times, as the lawyers say, then you say, "Well, it 





can all be withdrawn because we're taking it from 
downstream. " 
Now, what if that situation 


doesn't occur, how do you decide what quantity of 


juveniles, or whatever you're trying to protect? 





A Well, our approach is | 
that we are going to these spring streams and things 
of this sort and we're looking at the distribution of | 
fish and where we have fall spawners we're actually | 
looking at the distribution of eggs in the gravel. | 
In other words, we want to know what area, what me 
Be fay Fat bottom of the stream is used by fish at the 
time that the water would be withdrawn. We can then 
determine what proportion of the water can be withdrawn 


without dewatering any significant proportion of the 
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a, AO HMarlan, Hemstock, McCart 
| 
area that is actually being utilized. Now, our 
preference is actually again in these cases to go 
downstream of the area of utilization so that we Pe 
it doesn't matter how much water you're going to draw, | 


you're downstream of it, Itdoesn't make any difference] 
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m0) Well, let's not 
in 
take the downstream case, because/the downstream case 
the problem disappears for the reason that you have 
just given. Let's take the other case and I 
presume in that case Arctic Gas is going to say to oS 


how much can we take out of here, at the relevant time 


of year, or alternatively you are going to say you can't 





take than X gallons or you can't take more than a 
certain volume. Now, I presume these things aren't | 
done with mathematical certainty, or perhaps they are. | 
How are they done? How do you decide that kind of | 
question? 


A You have to 





find out what they are utilizing and you have to | 
assure yourself you are not going to dewater, let's say | 
a spawning area. 

Q Well what they are utilzing, 
deneuee is a volume fiqure isn't it? 

Ah Thevfash? 

Ot bWhat ethes+Lish"er the eggs 
are utilizing in the way of oxygen out of the water is 


a function of volume of water and numbers of fish. 


that is actually exposed to water. 


A®sicCthink De"s probably-more 
important in the volume of water is the wetted area 
that is available for the fish. 

Q What do you mean wetted 
area? The exposure of the pool to the arr? 

A The area-- No. The area 
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1 
4 Q I see. Well then what do | 
| you do with that when you have got it? | 
4 A Well it's easy. You have | 
5 to know what the distribution of the fish is, what | 
6 | they are utilizing, where they are laying their eggs 
"| and you have to assure yourself that with drawing X | 
8 | amount you are not going to expose gravels to the air | 
9 that would have in the past been utilized for spawning 
10 or utilized for over-wintering. | 
Ly), Q Well, surely you have to 
12 | go further don't you? It is not merely a question of | 
13 seeing that nothing is exposed to the air. Isn't Le | 
14 also a question of seeing to it that a certain volume | 
15 of water remains above the gravel? 
16 A. Yes. 
12 Q Or that the velocity, I | 
18 suppose the velocity isn't easily altered, but that the 
19 velocity remains the same. How do you do those hinge! 
20 AR How do I do what now? How | 
21 do I determine what area they are Utilizing? | 
2 Q Pretend I am the first in 
| your class and I want to be a fish biologist and I want 
24 to advise the oil companies on how much water they can 
25 take out of a creek? 
26 | A Yes. 
27 -Q Well what formula or what | 
28 | process does one go through to determine that? 
| A Well, you count the fish. 
| 


O. I, know, the number of fish or 
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2 the number of spawning areas, I know the depth of the | 
3 water, let us say and its velocity at given times of 

4 the year, I know the wetted area. Now, what dott as 

5 with all that collection of figures? 

6 | A Then you have to make a 

7 judgment/ ~ how much water you can remove without 

8 | materially reducing the stream area available to the 

9 fish. 

10 || ObwAnd tihutake itcthat that sis 
| a guess based on experience and study? 
L2G Aw thinksthatevt youthad | 
de enough cross-sections of a stream and "so ‘forth; you 
14 can get these data by doing transects, that you could 
LS probably come up with a fairly objective assessment 
16 | as to how much you could withdraw from the stream 


without materially affecting the bottom area of the 
stream. 

Q Yes. And in appropriate 
cases are you required to give Arctic Gas advise on 
that matter? How much can be withdrawn? 

A Well, this is what we are 


attempting to for the North Slope spring streams, yes, 


Ry OND en ae 
Co Se Oo SOs or] 


24 this approach. 

25 | Q Are you doing the same for 

26 rivers that empty into the Mackenzie? 

27 A For some of them we can. 

28 | In some cases I think it's unnecessary. Let me go 

29 back again. I would recommend, I think, that in genera 
30 where you have a stream where there is a possibility that 
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you might dewater an area, such as Vermilion Creek 
downstream, that we would suggest that the majority 

of the water be withdrawn from the Mackenzie for the 
construction of snowroads and things of this nature. 
Now, that may mean that you want to use water fOr 
domestic use,or something like that in small quantities| 
from Vermilion Creek. But the majority of the water, | 
in areas like this where there is some question, it 
should in my estimation be withdrawn from the Mackenzie 

Q I have been advised, for 
example, that Wesch and Rechard have done a study on 
trout eggs which probably has nothing to do with 
the Mackenzie Valley in which they have established 
the minimum velocity per second and the minimum depth | 
that is required to develop trout eggs. 

KR Yes, and 1 can raise trour | 
eggs on wet paper in the refrigerator if it strikes | 
me that thats what I want to do. 

Q Well, I take it then that 
you don't place any credence in that kind of analysis, 
which based on experience analyzes circumstances in 
which trout eggs succeed? 

A Well, I haven't I must 
admit, read that particular paper. 

Q Well, you know the kind of 
thing that I am discussing? 

A Yes, I know the kind of 
thing that you are discussing. I also know that to 


a considerable extent the depth of water that is 
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required is related to the size of the fish. 

Q Well then is it fair to say 
that it is your view that you would defer to the 
judgment that you were talking about earlier rather tha 


that kind of analysis? 


A On; LI think so. Wes. 

O° Ale a 6 inte 

A I would also say that the 
only places where you are likely to draw water down 
significantly or sufficiently to affect the distributio 
of eggs is in streams where your removing it during the 
winter and where your talking about fall spawning 
species. 

Q Well, does that create 


any problem for you in giving advise to how much water | 
| 


can be withdrawn? 
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| 


A Well, it is something one 
we're certainly taking into consideration and this is 
where our major concern is and on the North Slope 
where we have Arctic char spawning in rather limited 
quantities of water and as I said before, we're finding 
Out where they are distributed during the winter and 
where they are spawning. 

And in most instances, we 
would recommend that water be taken only downstream 
of the spawning and over-wintering areas, and not 
upstream. 
Q Would it be a fair princi- 
ple to say that as a general rule, speaking not only 
of the North shore but of the river or the tributaries | 
that enter into the river, but your principle is that | 
the water should be taken from downstream of the over- | 
wintering or spawning areas depending on the season | 
in which the work is being done and secondly that --wha’ 
was the second one? Well, that is the first principle 
ten toate 
A That would be generally 
true, yes. 
fe) And would the second 
principle be that where there is any doubt on a tribu- 
tary to the Mackenzie you go to the Mackenzie if you 
can for water? 
A If there is any doubt. 
Let me go back to the first thing. There may be -- 
let's put it this way that certainly as a general rule 


we want it withdrawn downstream unless there were large 
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quantities of water so that any withdrawl would be 
an insignificant part of the total discharge. 

Q Well now, one thing that 
has whetted my curiousity. I'm told that in 1973, 1974, 
in that winter season, on the North Slope of Alaska, 
there was a critical shortage OY what was regarded as a 
critical shortage of water and that you might know 
something about that. 

A You are talking about in 


thesvicinity of Prudhoe Bay? | 
7 

Q I don't know where it was | 

| 
| 
| 
| 


in the vicinity -- I'll have to listen to what you 
have to talk about. 
A Well, let me point out 


about that situation. 
Q Welt; farst of allg 

before we get to it, can you tell me about the situation? 
A I know a little bit about | 

it, I guess. 


Q Well, you were an | 
advisor to Alyeska, weren't you? 
| 


A Yes, I was. But the 

there were ta 
Prudhoe Bay situation, f# an awrul lot of other activities 
going on besides the Alyeska Situation. You must 


realize that Prudhoe Bay is a long, long way from the 


when we are talking about the Yukon North Slope. 


| 

perennial ground_water sources that we are talking about 
| 

And that apparently they | 


were withdrawing water from pools and things like this 
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Harlan, Hemstock, McCart, 








Williams | 
1 Cross-Exam by Scott 
2 and they simply ran out of water. They eventually, I | 
3 understand, they ended up going up as far as, I think, | 
4 it was Franklin Bluffs and taking water out of a lake | 
5 up there. | 
THE COMMISSIONER: 
6 Where is Franklin Bluffs? | 
7 A It is between -- what is | 
8 it? -- About 30 miles south of Prudhoe Bay? On the 
9 Cast bank -- 
10 Q As you reach the Brooks 
aa, Range? 
12 A No>) it’ ys about —= you 
13 | know where the Ivishak River is -- the major tribu- 
14 | tary of the Sagavanirtok? 
THE COMMISSIONER: 
15 Q No, I don't remember it 
16 but in any event carry on. | 
a MR. SCOTT: © Well, did this' 
13) include -- I'm sorry, sir. | 
19 THE COMMISSIONER: Why don't | 
20 they say that there -- in Prudhoe Bay -- they didn't | 
27 have the same more than adequate sources of water that | 
22 you say we have in the North Slope of the Yukon? They 
53 have a Sag River which seems to be a braided river of 
24 the same type as the Firth, the Malcolm and so on and 
25 | so forth, Is that the only river they have that they 
ye might use as a source of water? 
Pe | A Well, apparently they are +- 
22 excuse me -- I heard that they are developing a water | 
29 source on the Kuparak,which runs in very close on the | 


30 other -- just to the west of Prudhoe Bay -~ but the 
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Harlan, Hemstock, McCart, 
Williams 
Cross-Exam by Scott 


situation is this that these perennial ground water 


sources that we wish to tap are associated with faults 
along the edge of the. Lisburne limestone where the 
Brooks Range falls off the foothills and if you are at 
Prudhoe Bay and you look around you can see that it is 
a very, very wide coastal plain there and the foothills 


are many, many miles away, up to 40 miles from Prudhoe 


Bay if you follow along the Sagavanirtok River so that 
the major sources are the closest ones are on the 
Echooka and the Ivishak River, and that these are 
a long ways from Prudhoe Bay, you see. 
And so that the amount of 

water that is bound up in ice and is lost in various | 

asundry other ways is very large so that the amount | 
Of ground water available in Sag is probably very much 
less than we would find right at these sources which 


are, you know, right on just downstream of the pipeline| 
| 


right-of-way in the areas that we're working. Because 


we're working along the edges of the foothills. 


Q And our Yukon coastal 
strip is a good deal narrower than the coastal strip 
that lies between the Brooks Range and Prudhoe Bay. 

A Right. And for Spread C 
for instance, the pipeline is essentially following the 
line of the foothills. 


A lot of these are 


associated with approximately the 3,000 foot contour if| 
you follow around and you look at the distribution of 
perennial springs along the whole of the North Slope 


on into Alaska. 
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Harlan, Hemstock, McCart, 
Williams 
Cross-Exam by Scott 


0 And that geological 
history that provides us with what you say wee than 
adequate sources of water along the North Slope of the 
Yukon. And denies the Americans -- at least it did -- 
for a limited period of time that same plentiful 
source of water is what hems us in so to speak on that 
coastal plain and gives rise to the concerns that 
Dr. Livingstone, for instance, expressed when he gave 
evidence in the over-view about the disturbance to 
the bird population along that narrow strip. 

Well, that is not somethin 
that you have to concern yourself with but I -- occas- 
sionally I feel obliged to say something here just | 
to make sure that I have an incomplete if not complete | 
understanding of the implications of what is being | 
said. 


| 
| 
MR. SCOTT: Q Well, Dr. | 


the north shore, you are comforted,at least in Canada, 
by the fact that there are springs and sources of that 
type that you have discovered, which indicate or which 

you have pointed out to Arctic Gas indicate a greater 

source of fresh water than might be percieved just 

by looking at the rivers, lakes, and so forth. It is 


McCart, let me see if I understand. I take it that on 
a wintertime source. 
| 
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Williams 
Cross-Exam by Scott 


fipiee 6m < Harlan, Hemstock, McCart 


WITNESS McCART: Arctic Gas is 
comforted, yes, by the fact that there is water there. 


Q All right. Well now, I 


take it that that comfort that has recently been 


provided to them, that is in the last two years or so, 
the application and the answers to the Assessment 


Group make no reference to any of these springs. 





A Oh, they're mentioned in 
Volume 15. 
Q As a source of water? | 
| 
A Not as a source of water 


but certainly everybody knew they were there. 


Q Yes, I see. Well, I take | 
it that that is the source of comfort that removes what | 
in your judgment might otherwise be a reasonably critical 
problem, and which was a critical problem in Alaska. | 
A I think I would agree | 
with what you're Saying. | 

Q Well now, in Alaska of 
course, they weren't building any snow roads. Now, would 


you tell us what happened in Alaska? 


A Well, I think that the | 
water requirement there was primarily for -- Prudhoe Bay 
ver 


is surrounded by a series of/ shallow ponds and things 
of this sort that are not terribly useful as water 


sources in the late winter. I'm not certain what the 


water was being used for, but someone else might be 


They simply had more people than they had water supply 
the 


able to comment, but in large part, domestic use. | 
for it during Aast winter. 
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Harlan, Hemstock, M¢Cart 
Williams 
Cross-Exam by Scott 


Q But this wasn't a oro 


that only occurred at Prudhoe Bay, was it? Didn't it 
occur right along the Alaska coast where any work was 
being done? 

A Well -- 

Q In other words, it's 
not related to the requirements of the Village of 
Prudhoe Bay, it's related to the construction camps 
that were located there. 

A I'm not sure I‘m ever 
following you. What are you asking now? 


Q Well, what I'm getting 


at, is I rather got from the response to your question, | 


or your response to my question that there was some- 
thing about the consumer habits at Prudhoe Bay.I take 
it what there is at Prudhoe Bay is some construction 
camps huilding a pipeline and so the demand for water 
came entirely from that source, as far as you know. 

A No, there's an awful 


lot going on at Prudhoe Bay besides pipeline construc-— 








| 


| 
| 
| 
| 
| 
| 


ELON. 
Q Well, what did Alyeska 
do? 
A For water? 
Yes, 
A I'm not entirely familiar| 


with what Alyeska is doing for water along their pipe- 
line, route. 
No, <but -- 


A I am aware of the fact 


| 
| 


| 
} 
| 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 


that at Prudhoe Bay there apparently developed a 
shortage of water in late winter and that's all I'm 


familiar with. 
QO And what was done about 


! 


it? 


| 


A They gimply had to go 
\ 


farther and farther away in order td get their water. 


Q How 1 away altogether | 





did they have to go? 
| 


| 
A As I say, my understandin 


is -- and I'm not very clear on this, I'm certainly 
not an expert on their water problems) -- but that they 


were going as far as Franklin Bluffs | I think approxi- | 
mately 20 to 30 miles in order to get wee | 


\ 
Q Was water\ taken from any 
| 


\ 


places that gave you concern? \ 


\ 





A Well, appayently -- and | 
tis is hearsay -- they were taking water \from some 
over-wintering pools in the Sagavanirtok River. 

Q And that wots give you 
concern? \ 

A That was a concern, yes. 

THE COMMISSIONER: excuiee me. 
Now, .and that was stopped and they were en ee 
to go to the Franklin Bluffs 20 or 30 miles to the 
south. 

‘A Teaon'*t think 2+ ea 
stopped; I think that they exhausted the sources of 
water in that area, as I understand it. 


PAM SCOT te 
Q Well isn't if. 80,. Dr. 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott | 


McCart, from what you understand, whether -- without | 
making any judgment about it -- but without regard | 
to environmental considerations they had to have water 
and they just went and took it from the closest place | 
they could get it? 
MR. MARSHALL: Well it's | 
perhaps a little unfair to question Dr. McCart at 
length about this, when he said he knows very little | 
about what the situation was, and the source of that | 
information is mere hearsay. 
MR. SCOTT: Well, he was an | 
advisor to Akyeska, I'm sure he knows about these 
things. 
MR. MARSHALL: Not on water | 
sources, I don't believe. | 
WITNESS McCART: No, I haven't | 
been an advisor to Alyeska since 1973. | 
THE COMMISSIONER: Well, I 
think -- 


A I certainly 


| 
| 
| 
| 
wasn't advising them on water sources. I was advising | 
| 
them on the potential impact of their pipeline on 
fish. | 
MR. SCOTT: Well yes, but 
we've already learned that there is no real distinction 
between advising someone on fish and advising them on 
how much water they cmtake out of a stream or a creek. 
You've told us that those are two parts of your job. 


In any event, I won't ask Arctic Gas to give an 


undertaking that you will be retained to advise beyond 
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1 the permit stage. I'm quite certain that they will see 

2 | that that's done. Well now, I'd like just to ask you one 
3 or -- before we get to that, these alignment sheets 

4 we were just looking at, it's cross-delta alignment 

5 sheet No. 1-K-0200-1002. I don't think you have to 

6 get it out,because it's just one sentence I want to 

; read. It's Rapid Creek -- 

5 THE COMMISSIONER: Excuse me, 

9 | where's Rapid Creek again, just to -- 

10 MR. SCOTT: It's on the west 

is side of the delta, not far from Shingle Point, 
12 I believe. 
13 THE COMMISSIONER: Near the | 
14 Blow River. All right, I know. | 
15 MR. SCOTT: On this chart | 
16| there are notes, as you've described earlier, environ- | 
Ey mental notes about fish and so on and under Rapid | 
18 Creek it says, it lists a whole lot of fish,"major | 
13 grayling spawning, no winter flow, sensitive May to | 
20 November," and those notes are quite typical of the | 
21 kind of notes that appear on the various alignment : 
ze sheets, and it says: | 
23 "Gravel borrow sites should be located outside | 
24 | the active flood plain." 
5 What was meant by that? That no gravel should be taken 
26 | from the active flood plain? | 
a A That's what it means, yes. | 
28 Q How is that consistent | 
29 | with what we understood the other day about being | 
30 | 


| perfectly all right to take gravel from the active 
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Harlan, Hemstock, M¢cCart 
Williams 
Cross-Exam by Scott 
flood plain, or am I misunderstood? 
A Well , this is a site 
specific comment. This is not a braided stream in the 


sense that the Firth and the Malcolm are andI don't 


like the example that was presented several days ago. 


Q Well, let me ask you this 





If a buffer zone were established and it was -- and 
arrangements were made so that the fish would not 


enter the pond, there was no risk of ponding as Mr. 


| 
Williams told us there wouldn't be, why would you | 
make a comment like that? | 

A Because looking at the 
plan as it was presented, I don't think the buffer | 
zone is sufficiently wide to satisfy me. I think this 
is not a good example of a gravel site in an active 
flood plain, from a fisheries point of view. 

Q S6,1 take 2t thet you | 
didn't mean to leave the impression with me that just | 
because a buffer zone were established and ponding was | 
regarded as not likely to occur, and there was no — 
for fish, that that meant you could take gravel, in | 
your judgment, from an active flood plain. | 

A EP think, 1's a site 
specific thing. In this particular instance, I think 
that this is not a good place to put a gravel pit, from 
my point of view. 

Q Well now, let me come 
to one other matter. Reading from Mr. Williams' 


evidence at page 44, but I'd like your comment on 


it. Maybe I could ask you to read to yourself the firs 
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full paragraph on that page. It's quite long, rather 


than -- have you finished, doctor? 
A Yes. 
Q Now, for either you or 


Mr. Williams, the message I draw from that paragraph 
is that natural loads of sediment, that is loads that 
are placed in a stream or a river by the normal sea- 
sonal activities of nature at certain times of the 
year will be greater than the sediment loads resulting 
from pipeline construction and some examples are 
given such as ice jamming, which creates sediment 
heads “and so on. Is that the thrust of that paragraph, 

A That's what it seems to | 
be to me. 

WITNESS WILLIAMS: It is | 
qualified by saying,‘that insofar as the Mackenzie and 


other major rivers are concerned. 





Q Yes, and in the sixth 
or seventh line, you refer to lower reaches of the 
tributary rivers. Now I take it that that is -- and 
I asked Dr. McCart this, I think -- that that in terms 
of injury to fish or fish eggs or juveniles, is not 
a meaningful comment. 

WITNESS McCART: No, it's the 
sort of comment that engineers make and that fisheries 
biologists don't mke and in Hack 2 think -in our 
critical areas report in Volume 15, chapter 2, if I'm 
not -- maybe 3, but the point we make is that of course 
it depends on when, what time of year this increase 


occurs. The mere fact that it's less than that occurs, 
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Harlan, Hemstock, McCart 

Williams 

Cross=Exam by Scott 
that occurs naturally, is not important, It depends on 
what time of year it occurs. If it occurs during 
winter when loads are naturally extremely low, if 
you artificially elevate _it at this time it may be 
detrimental to the fish population even though it's 


much less than what they might have to put up with 


the following spring. 
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1 

2 Q So, that just to 

3 summarize, what we should be concerned about from the 
4 point of view of fish populations is not merely the | 
5 | volume of sediment compared to any other volume, but 

6 | the volume plus the location, plus the season, plus 

7 the interest you are trying to protect, whether it be 

8 eggs or what have you? 

9 A yes. 

10 Q And it is the combination 
iG of those four factors which enable you to make judgment 
12 as to whether the siltation problem is serious or not 
a serious? 

14 A. That. "se righty yes. 
15 Q So that we might, and perhap$ 
L6G you have alreacy said this, we might have a very naaeee 
ig amount of sediment ir one time and place and in relation 
18 to one interest that would be damaging and another that. 
LS would produce large amounts of sediment that in the 

20 circumstances would not? 


Zu Rh Yes, right. 
fe Q I take it when we are 
ea speaking of the interest to be protected meaning fish, 
24 we mean not only fish but the aquatic life on which 

| fish may live in the bottom of rivers and streams? 
26 | A Right. | 
7 , Q Excuse me one moment Mr. | 
28 | Commissioner. 

A I should point out that on 


30 | the Mackenzie River and those major tributaries that ar 
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Cross-Exam by Scott 


specifically referred to, I think that most of the 


crossing will take place during early summer and early 


fall when sediment loads are in fact quite high. 


Q I'm sorry. I wasn't paying| 


attention, Doctor. 

A I think that on page 44, 
they are referring to the Mackenzie River and other 
major rivers, major river crossings and that the 
crossings are planned for a time when sediment loads 
are in fact quite high. 

Q No, but in the sixth line 
Mr. Williams is talking about tributary rivers. 

A Yes, but he is in fact 
talking about the lower ends of tributary streams, 
most of which are flooded back by the Neckenzie at 
relatively high water levels, early in the summer for 


instance. 


crossings and the risk of sediments from the crossing 
at least will be made in the winter. 
A That's right. 


Q. *And? the? point. I thanked 


have from you is that you cannot compare that situation 
with what may happen in the runoff in the spring. That 


to compare apples and oranges and to get no meaningful 


lesson about the damage.to fish. 
A That's right, with the 


exception of the Mackenzie again. 


| 





Q But we understand that those 
| 
| 
| 





| 
| 


Q Well, now one other obvious | 
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question. I would like just tc be sure I understand. 
Tseat csalt renters aicwatercourse,~ia stream or a creek, 
is there anything that you ‘canycontrolyor that you can 
userto control ui somtto reduce iitsisimpact thereafter? | 
herel schink, I hadimentioned ia 
few cays ago that there are methods of putting in | 
stilling ibasins,using sand bags, things of this nature. | 
Og heat rsortye chahaven tt made | 
mysekt col ear ae Awstid dangichasim A I Meake tity eis somethin} 
to prevent silt or sediments from entering the water | 
course? isn't it? 
A WNC An Gecthrivcwrcam tiem | 
settling basins in streams by putting in sand bag 
dikes at intervals downstream of the source of sediment, 
and most of the sediment, or a large proportion will 


settle out within the settling ponds. 


! 


tha 


be- 


Q On what size strean: t 
a fpmacticak sedut 10m? | 

A Oh; Ef would rsay streams: up | 
to the size of Vermilion Creek. I think you could do | 
it there. | 

OF ABS Pight. sAilel, new apart | 
from that is there any technique to control the impact | 
of silt or sediment that have already entered the water 
course? 

i jteaiNet sphatek—= No: practica 

methods ‘that Iscam think of off hand. There mey be 
sone, that I can consider. There have been plans 


for giant gravel cleaning machines for Alaskan salmon 


; 
| 
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i 

2 Spawning streams, but I don't know whether they ever | 
3 got off the drawing boards or not. | 
4 Q Well, when the sediment-- | 
5 Len this can almost classic illustration of a | 
6 | circumstance in which there are no adequate nt nee ee 
7 or restorative devices except the passage of time. cneé 
8 the sediment has entered the water in practical terms, | 
3) and leaving aside stilling basins, the damage has been | 
10 done, or is going to be done and there isn't much you | 
aay can do about it. | 
12 A Well, we have looked at | 
Me) | stream crossings on gas pipelines in British Colurhie | 


i 


to see what we can determine. We have looked at larce | 


numbers of pipeline stream crossings in Alberta, also 


that may be true. In most instances we can't detect 
any significant difference after the first spring 


7: 

5 

of on the East Slopes and what we find, of course, is weia 
. ! 
- 

- freshet between upstream and downstream areas. 





20 Q Your telling me now that 

7 nothing is going to result from the entry of tket 

22 sediment and that may be so. | 
23 A No, I am saying that in eras 
24) shorts term your right. «But after the first spring 

zal freshet, we would expect that most of this fine material 
26 would have been carried out of the system and that it | 
27 would have been rehabilitated as long as you prevent | 
28) a contining sedimentation. 
29 Oo Well, thats net 


ed rehabilitating is it? That Simply speaks to the length 


| 
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2 of impact. After a season the impact of the sediment 

3 will be over. 

4 A Okay, but your crossing a | 
5 small stream and the only ones-- Let's put it this 

6] way. Negative effects of sedimentation hie i Rete to | 
4 occur in small streams because of the high ratio of 

8 | sediments to water flow. In these situations your | 
9 going to be crossing these things during the course 

10 of the winter and in many instances there may be no | 
iat flow at all. We would expect that if you can in fact | 
12 restrict sedimentation down the pipeline right-of-way 
13 the following spring, that the spring should be 

14 rehabilitated before any spawning has occured in the | 
15 stream. If it were a grayling stream, you go through 
16 it in the winter, The materials are flushed out that 

17 spring, and the graylings spawn as the spring flood | 
18 is waning, after the thing has already been cleaned. 

19 | O And if "it isa’ char stream? 
29 A In the instance of a char 
21 stream you would have some difficulty if you were 
22 crossing in the winter upstream of the spawning area, 
23 that this material would settle out on the bottom, ue, | 
os let me go back again, we are not crossing any char 

25) streams on the North Slope in an area where we know | 
26 | spawning could be occuring. 
27 .Q Iam greatful that nothing | 
28 | is going to happen as a result of this project. The 

29 | point I am trying to make now is simply one of principl 
30 | And that is that once the sediment has entered the stream, 
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Harlan, Hemstock, 
McCart, Williams. 
Cross-Exam by Scott 


and leaving aside the duration of its impact, which may 


be longér or shorter, there is nothing in practical 
terms that can be done by man or engineers to lessen 
its impact whatever it may be. 

Ave iNost (your might. 

On SO ;,o-= 

A You have to wait for the 
natural cleansing processes to operate. So obviously 
the thing to do is to make sure).thatiivery bettie 
sediment enters these streams. 

OntLt ivei"a classic case fox 


that proposition isn't it? here tarewso aany other 


things we have heard about, slopes and all the rest of 
it, where the damage can be done and restored. Whatever 


the damage may be from sediment, it cannot be restored. 


If char eggs should be killed as a result of sediment, 
nothing can be done about that by man. 

BR (No, “other than isettang up 
a hatchery program which no one would propose to do. 
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THE COMMISSIONER: Excuse me. 


Nothing can be done about it except setting up a 
hatchery program which the Federal Government is doing 
for instance in British Columbia, there's a number 

of Federal Government fish hatcheries in British 
Columbia. Are you saying that without a hatchery pro- 
gram, the fish population on a given stream, a given 
river, would not re-establish itself at the earlier 
level? You're not going that far, are you? 

A No. What I'm saying is 
that that particular batch of “eggs i1s"dead, at's 
dead. I mean that's the point, isn't it? 

It seems to me, as I said 


before, we don't know of any char spawning areas that 


are going to be affected like this by stream crossings. 


Hatcheries are not really successful if you look at 
the history of catches in British Columbia, salmon 
catches, for instances, it's been going down and has 
been since fishing began on the coast, and in fact 
hatcheries have been largely abandoned in favor of 
other possibilities such as artificial spawning beds 
and™-things of this sort. 

Q Well, without turning 
this into a discussion about British Columbia salmon 
population, salmon catch, the intervention of man, 
the blasting to build the railway to the Fraser River, 
was that the biggest factor in reducing the Fraser 
River salmon population? 

A No, I think the basic 


thing is habitat degradation, degradation of spawning 


| 
| 
| 


| 


| 
| 
| 
| 
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, Cross-Exam by Scott 


l areas and things of this sort, rearing areas. 
2 Q How farther up the 
3 Fraser system? 
4 A If you're speaking of 
5 the Hell's Gate situation? | 
6 | Q Yes. 
7 | A That certainly had an 
| enormous effect on upriver populations. But aside 
| 
| 








9 from that I think that basically what's happening 

10 to cohoe and chinook populations and things of this 
hh sort is that there's been habitat degradation to the 
sal Streams that they formerly utilized, and a lot of them 
13 | are no longer available to them. 

14 QO You mean all up and down 
15 the coast? 

16 A Yes. 

17 | Q Well, without -- when 
a they were building the Canadian Northern, or whatever 
cy the second railway was called before it became the 
20 C.N.R., around 1914 they managed to blow part of a 
i) mountainside into the Fraser River near Hell's Gate. 
9 We were ledto believe that was the biggest single 

eye, incident, rather than something that occurred over 
24 a period of time, that would be a fair assumption, 
| would it? 

36 | A Yes, as far as the 

27 | Fraser River specifically goes, yes. Many of those 
~ populations seem never to have recovered, the ones 

29 in the very uppermost Stewart-Tatla Lakes and those 





| 
30 | areas. 
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I Q Well, what about say Adams 

3 River where that has been protected by the interventidn 
of man | 

3 of may from interference / would that be a fair 

4 Statement about that particular source? 

5 A I'm not quite sure I 

6 understand what you're asking. | 

Q Well, you said that the 





farthest upstream on the Fraser system had been 

-- the spawning habitat has deteriorated owing to -- 
A No, no, I'm not saying 

that. I'm saying that the ones furthest upstream, the 


ones that had the furthest to go were the ones that 


MP RP FF Fe 
ow vy fF So oO wo <1 
oS SOONG" 


were most affected by the Hell's Gate situation. 








14 Q Oh, 1 folilow-you, i | 
15 | follow you,yes. : 
16 A Because you've only got | 
se a certain amount of energy available for swimming, | 
ay and if you expend a large proportion of it trying £o | 
19 | get past Hell's Gate, you've got very little left, | 
20 to take you up to Stewart Lake; wheras the ones that || 
yal were closer were less affected in general than the 
22 ones that had to make a much, much longer journey. | 
Zo Q So that's why Adams River 
would not : 

24 | have _ suffered in the same way as Stewart and Tatla. 
25 | A Yes. 
26 | THE COMMISSIONER: Yes, O.K. | 
27 | _MR. SCOTT: Q Dr McCart, are : 
28 | there any useful figures that will relate the concentra-| 
$3 | tion of silt in water to various kinds of organisms 

| 





and their development? Are there studies to which you 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 


can refer which will tell you that at a given time and 





at a given place the silt proportion in water should 
not be greater than X or Y? 

A Well, one of the big 
problems of this kind of study, there have been some 
Studies standardizing your silt, you see you have | 
to use dietenacious earth, or you have to use this | 
or that or the other thing. If somebody is using 


Mackenzie River silt, it doesn't give the same results | 





as the silt from some other source, so that I don't 
think that very much of this information is very useful| 
and you find that there's a tremendous disparity 
between levels that are supposed to cause mortality | 
in fish in one study, and the levels which are supposed 
to cause mortality in the same species in another | 


study. As far as eggs go in the gravel, probably the 





best single thing you can do is go out and measure 
gravel permeability, using a stand pipe, and there's 
a fair background on what you might expect in good 
Spawning gravels for large-cell monad fishes of the 
SOct that Arctic char are. 

Q Well, do you regard this 


kind of approach as a useful approach in determining 


without damage, or do you again have to rely on your 


| 
the amount of sediment or silt that can be introduced 
experiential judgment? 


A Well, if I were to doa 


| 
monitoring study, and I wanted to compare the effects | 
of sediments or I wanted to examine the effects of | 


sediments on populations of eggs in the gravel, I would 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 


quality standards for industrial use and drinking water 


1 prefer to measure permeability, and compare a control 
2 area with an area in which sedimentation has occurred 
3 and try and correlate those things with mortality 
4 to eggs. 
3 Q Well, I take it then 
6 | that you don't have much confidence in the kind of 
7 studies that -- or the kind of figures that are pro- 
g duced in what I understamiis called the Blue Book 
9 that give percentages of sediment that can be 
10 present in water? 
11 A A lot of these are water 
B We 


litre, milligrams produces a high level of protection; 


80 is a moderate level of protection; 


13 use and things of this nature, and really it's 

14 difficult to relate these things to the effect that 

2 it might have on some particular species of benthic and 
vertebrate 

16 /or fish eggs You see, if the stuff never settles out 

Lf on the bottom, it seems to me that fish eggs can | 

LS survive, despite the fact that the water may be | 

i? relatively turbid. 

20 Q Well, for example, I 

21 am advised that the Environmental Protection Agency 

22 has certain standards -= 25 million grams, per 

ao 


A 80 milligrams per litre? 





Q Yes. Do you have 


any confidence in that kind of approach, or do you 
think the whole thing is so site specific that we 
shouldn't trouble ourselves with that kind of 


standard? 
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——_ Harlan, Hemstock, MeCart 
Williams 

Cross~Exam by Scott 

A Well, it all depends on 
whether there's anything there to be “areacted OL, ti hs 
You know, look, I can tell you we have those kind of 
data for North Slope streams. We can't detect suspended 
sediment in most of them under the ice during the 
winter. In other words, we get essentially zero milli- 
grams per litre, and 80 of course would be consider- 
ably more than that and might have a detrimental 
effect on populations if there's anything there to be 
affected. Certainly if there were eggs on the bottom ' 
and you cranked the sediment loads up to 80, and the 
carrying capacity of the stream was rather low, and 
a great proportion of this settled out on the bottom, 
it could have a detrimental effect on Arctic char eggs, 
certainly. 

Q All right. Well then, 
what use, if any, do youmake of that kind of informatio 
én coming to your judgment? 

A : oon Go 

Q If You don't think this 
kind of study is of any use -- 

A i “dont. 

Q -- that's all you have | 


to say. 





A As I say, you know -- 
THE COMMISSIONER: You dont 
think those criteria aré of any use. 
A No, I don't think anybody 
knows enough about North Slope streams to really be 


able to say very much about what's a natural load and 
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ALLWEST REPORTING L-TO. 
BUPNABY 2, B.C. 
Harlan, Hemstock, McCart 


Williams 
Cross-Exam by Scott 


1} what isn't a natural load. 

2 | MR. SCOTT: Q I understand 

3 | that Alyeska followed a special procedure in dealing 
4 with small streams -- I'm getting the sense, of your 
5 | answer from your expression. Perhaps you can tell 

6 | us about it. 

7] A No, you better tell me 
8 | this time, I'm not going to walk into anything like 
9 | that. 

10 | Q I understand that in 


small streams, and perhaps all of them, I don't know 
whether they restricted it to critical streams or 

not, they in effect developed a kind of by-pass whereby 
the water was brought from the stream in pipes or 
hoses or something around to below the river crossing 
with the aid of a dam at one end, and that that enabled 
the construction company to build the crossing without 


water passing over it. 


A Sounds like an excellent 
idea. 

Q I beg your pardon? 

A X~ say it sounds like an 
excellent idea. 

Q Was that part of any 


recommendation that you made to Alyeska? 

A I don't think we mentione 
that specifically. It seemed to me it was in the air 
at the time. I've seen similar things done, as I 


said, I think, a few days ago on the Sarnia to 


Montreal Pipeline and I was quite impressed. 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 


ALLWEST REPORTING L-TO. 
BURNABY 2, B.C. 


Q Is there any value of 
2 that in winter construction? 
3 
4 
5 
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AL LWEST REPORTING L-TD, 


BURNABY 2, 6.C. 12790 
Harlan, Hemstock, McCart, 


Williams 
Cross-Exam by Scott 


; A I think where you might | 
3 have winter flow it might be useful to do that kind of | 
: thing, certainly. | 
; Q Now, Mr. Hemstock, Mr. | 
: Bayly asked you this afternoon about the possibility of 
: changing the source of power at compressor stations to 

’ hydro-electric power. Some time ago, Mr. Purcell of 

7 Arctic Gas told us how it was proposed, in fact, to do 

: it that they would bleed natural gas off the main line. 
a And, he also indicated tha 
ae the deciding factor in that determination was economics 
a Mr. Bayly has asked you about hydro-electricity. I 
+ would like to ask you about the burning of hvdro-carbon 
S liquids. I understand that the gas processing plants' 
ibs 


power source has been changed from natural gas to | 
hydro-carbon liquids and I wonder if, in view of that | 
change, any consideration has been given to changing | 
the power source of at least a number of the compressor | 


Stations near the top of the line. 





WITNESS HEMSTOCK: A L'manot 
aware that any consideration has been given to using 
liquids in the turbines. | 

Q I take it that as the pric 
of natural gas increases, there will be economic virtue 
to burning the less economically desirable hydro-carbon 
liquids. 

A That would obviously be th 
case until an oil pipeline becomes available. At that 

@ 


time that those liquids could be mixed with a crude 





oil stream and I suppose then it might be a balance on t 
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Harlan, Hemstock, McCart, 
Williams, 


Cross-Exam by Scott 


| 

| 

| 

the economics of the simply of the two products. , 
g 


1 

2 

4 Q You would agree, would yo 
: that if hydro-carbon liquids are utilized that is goin 
to alter the sulphur dioxide emission problem from its 
& present situation. In other words, as I understand it. 
aI sulphur dioxide is likely to be more concentrated in 

3 hydro-carbon liquids or sulphur is and is therefore 

‘ going to be emitted in larger quantities if hydro- 

is carbon liquids are burned. 

ne A I don't have an analysis 
‘5 of the sulphur content of the liquids. My understandin 
is was that they were virtually sulphur free as well but 


I would have to check that. 


MR. MARSHALL: Do you require 
that information, Mr. Scott? | 


MR. SCOTT: Well, I think, | 





first of all, it would be useful to know if any serious) 
consideration is being given by Arctic Gas to this fuel 
source. If the answer is "No", obviously we don't 

have to pursue it, but if the answer is "Yes", we may 
do. 

MR. MARSHALL: I gather the 
answer is "No". 

MR. SCOTT: Well, no, Mr. 
Hemstock said he wasn't aware of it. If no consideration 
is being given to it, I would be grateful to know. 


WITNESS HEMSTOCK: We can find 


that out. 


MR. SCOTT: Q r*take it 
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PUAAY 2. Pa’. L2i3z 


Harlan, Hemstock, McCart, 

Williams 

Cross-Exam by Scott 
that if there were moves to hydro-carbon liquids this 
would alter the environmental impact of the project 
in at least some particulars. 


A Yes, it would involve 


either piping or storage of the liquid fuel. That 


| 
| 
| 
is probably the major change. 

Q Turn to page 56 of the 
prepared evidence. On the bottom of that page, you 
are comparing your readings for nitrogen dioxide 
concentrations at ground level with the requirements 
of the federal ambient air quality objectives. Do I 
have that right? 

A Yes. | 

Q And, as I understand it | 
the maximum desirable long term ceiling is .032 ppm | 
as found in those objectives. | 

THE COMMISSIONER: That is | 
something that you haven't gleaned from the prepared | 
evidence. That is something you have gleaned from | 
the government document, is that it? 

MR. SCOIT: — THat S.coOrrect, Sir. 

MR. MARSHALL: Could you dive 
me that again, Mr. Scott? 

MAS (OCOTl. =] NO, i'm Sorry 
am told they have been quoted. 


MR. MARSHALL: Page 55. 


56 in front of me but they may be -- 


MR. SCOTT: I only have page 
MR. MARSHALL: Starting at 
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Harlan, Hemsto¢ck, McCart, 
Williams 
Cross-Exam by Scott 


54, the objectives ae established under the Clean Air 
Act are set out. You are talking about the maximum 
desirable concentrations of -- 

MR. SCOTT: No, as I understand 
it, there are two standards. One is the maximum desir- 
able long term ceiling, .032 and the maximum acceptable 
Jong. term ceiling which is. .053. Do I have that right, 
Mr. Hemstock? 

WITNESS HEMSTOCK: A Well, 
the figure which we have which is at the top of page 55 
says the maximum acceptable concentration of SO2 or 
60 micrograms per cubic meter which is .02 ppm average 
annual. 

Q I'm sorry I am talking 
about the nitrogen dioxide figures. They are, I thank 
found at the top of page 56... 

A .v5 ppm average annual 
and the maximum desirable is .03. 

©) Yes. 

Now, if you look at the 

figures that you have set out in the last paragraph 
on page 56, and those figures are for calm conditions 
that is for no yeaa Ae 10 miles per hour, at 5 miles 
per hour and at one miles per. hour of wind. Now, if yo 
look at those figures, I take it that only one of then | 
the one at one mile per hour is below the maximum 
desirable and one or two depending on how you read 
them is below the maximum acceptable. 

A That is spelled out as 


peing under intense inversion conditions. Is that not correct 


| 


| 
| 
| 
| 
| 
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ALLWEST REPORTING L.-TD. 
RBUPNABY 2. F.C. 


Q Yes, but isnt it true 
to say that those figures,only one of them is below 

‘ the maximum desirable and two are below the maximum 

; acceptable? 

WITNESS HEMSTOCK: For the 

i conditions of intense inversion, which of course do 

, not occur year-around. 

5 Q Yes, but -- 

é A To get your average 

i annual you would have to calculate this, together with 
a the conditions under normal atmospheric conditions. 

- Q Well, how can you say, as 
sf you do, bearing in mind those figures on page 56, page 
‘a 56 at the bottom of the second paragraph, 

> "In all cases these calculated quantities are 

* below the levels stated in the objectives for 

v the period of time in which they could occur." 

7” A Well, I will have to 
i check with Western Research. I am assuming that that 
ew is based on their calculation of the period of time 

sa during the year when there is intense idveh en eohai~ 
il tions averaged over the annual -- over the period of 
sa year to bring this,in their judgment, within the limits 
- of the Federal Air Quality Standards. 

* Q Well, I'd be grateful 

+ if you'd check that. 

sa MR. MARSHALL: Mr. Scott, are 
. we on common ground that the figures that you quoted 
: are for the average annually? 








Harlan, Hemstock, McCart 
Williams 


Cross-Exam by Scott 


MR. SCOTT: As set out, yes. 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 


1 MR. MARSHALL: And the statemen 
2 on the page that's talking about intense inversion 

3 conditions,are you suggesting that intense inversion 

4 conditions would be so widespread that the average 

5 annual allowable limits would be exceeded? 


MR. SCOTT: The question I 
raised, Mr. Commissioner, is that the figures that are 
given in the transcribed evidence don't justify the 
conclusion that is drawn on page 56. Now there may be 
some other explanation which provides a justification. 

I don't ask Mr. Hemstock to have it with him. If there 
is such a justification that isn't apparent to me, 
I'd be grateful to know what it is. 

THE COMMISSIONER: Well, we | 
don't seem to be getting very far with this. Maybe we | 
Ought to adjourn now till tomorrow morning. | 


MR. SCOTT: I'm almost finished, 





but I suppose this panel isn't going tonight anywhere 
anyway. 

Q If Mr. Hemstock or Mr. 
Marshall could let us have the reports from Western 
Research to look at, that might solve the problem. It's 
just that it appeared to us that there was a conflict 
in the figures given and the conclusion drawn. 

MR. MARSHALL: Mr. Hemstock 
has those. 

‘THE COMMISSIONER: May I ask 
a question? The other counsel have completed their 
cross~examination of this panel, have they? 
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Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 
THE COMMISSIONER: On water -- 
MR. SCOTT: Terrain and air. 
THE COMMISSIONER:-- and air. 
MR. SCOTT: I really have only 
one other subject, and it may be unnecessary to pursue 
it. It relates to petroleum and chemical spills Mr. 
Commissioner there is a question and answer posed 
by the Assessment Group and made by Arctic Gas, which 
is question 53. Perhaps I could just read two paragraph 
from it to make clear the problem that confronts us at 
this stage. The question first of all asked the 
applicant to indicate quantities of fuels, etc., 
secondly modes of storage, methods of transfer, and | 
three, amount of loss of the various mterials from | 
spillage or wastage at the stockpile sfte and four, | 
mobility and persistence of the various materials cov- 
ered in No. 1, and procedures to contain and clean up 
spills. Then in paragraphs 53.3 and 4 the applicant 
responded: 
Peeeause of the flammable properties of fuels 
and methanol and because of their value, the 
Same care which is used in storage and transfer 
of such liquids under normal conditions will 
be used to handle these liquids during con- 
struction of the pipeline so that virtually no 
spillage is expected. In the event of an 
accidental spill of fuel or methanol, physical 
cleanup techniques will be used to contain and 
recover the spilled substance. Because new 


techniques are currently being developed to 
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MARY 


aS Harlan, Hemstock, McCart 
Williams 
Cross-Exam by Scott 
contain and revover hydrocarbon spills, 
the final choice of each specific technique that 


will be used to contain and recover spills 


| 
| 
| 
has mt yet been made. However, the employment 
of dykes to contain a spill and suction 
pumps and absorbent substances to recover the 
spill is likely." 

Now, sir, I understood from Mr.,either Mr. Marshall or 
Mr. Hemstock this afternoon that Mr. Hemstock was in 
the course of preparing some material on this general 
subject and I would be disposed to defer cross- 
examination if that is to be forthcoming; and what 

I'm really interested in is two things: First of 

all an estimate from the applicant as to the extent 

to which he anticipates having to confront this problem 
In other words, how many spills or accidents is he | 


planning for? 


| 
| 
. 
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Harlan, Hemstock, | 
McCart, Williams. | 
Cross-Exam by Scott 


--understanding that 
they will occur even in the best regulated affairs. 
And secondly and in some detail, what are the 
contingency plans? At the date of the answer of the 


assessment, I gather no selection had been made. Now, 





if Mr. Marshall tells me that that can be dealt with 
at some other time in some other place, I won't ask 
Mr. Hemstock a whole lot of questions that-- 

THE COMMISSIONER: Let Mr. 
Marshall confer with Mr. Hemstock. 

MR. MARSHALL: Mr. Hemstock 
will be with us on the next Arctic Gas panel and very 
likely as well when we are dealing with the ea oat 
and I would expect that at one of those occasions he | 
could respond to your questions Mr. Scott. | 

MR. SCOTT: I would be Besa 

MR. MARSHALL: If that would 
be satisfactory. 

Mr. SCOUT sss tewould be 
grateful if before that time, sometime before that 
time Mr. Marshall could let me have a summary of what 
he proposes to say with respect to those things so we 
can examine it. 


MR. MARSHALL: We'll see what 


information from the panel about design of river 
crossings and Dr. Harlan put in a call over the break 


we can do. Mr. Scott there was a request for some 
and has some information if you want, if you would like | 
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Harlan, Hemstock, 
McCart, Williams. 
Cross-Exam by Scott 


to get that on to the record now while you still have 
the panel available. Perhaps Dr. Harlan could comment 
on information he obtained and I think Mr. Hemstock 

has something to add to it as well. 

WITNESS HARLAN: Yes, during 
the supper break I talked with Dr. Hollingshead who is 
head of our river engineering group with Northern 
Engineering and I am informed by Dr. Hollingshead. the 
Northern Engineering has recommended that individual 
designs be developed for approximately two hundred and 
fifty river and stream crossings. Of these a hundred 
and, fifty. dre: din Canada,. north of sixty. The criteria 
that has been used in the selection of those streams 
and rivers for which there will be individual designs | 
is primarily an engineering consideration. This includes 
the scour depth, for example, if the scour, the | 
anticipated scour is greater than four to five feet, | 
an individual design will be developed. An individual 
design will also be developed if, for example, there 
is problems in the approach, slope stability problems. 

In the judgment of our river engineering group, they 

do not feel that environmental concerns would have a 
great influence or change on the river crossing design 
per se. It would however, affect the auxiliary measure 
that will be provided, for example, to prevent siltatio 
or erosion of the river.banks. I have also been informer 
that the designs for the individual river crossings will 
be provided to our environmental staff, for theiz, review 


= 
and we will solicit their comments on these. 
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‘eee Harlan, Hemstock, 
McCart, Williams. 
Cross-Exam by Scott 

1 

2 THE COMMISSIONER: Do you wish 
3 to add something Dr. Hemstock? 

4 WITNESS HEMSTOCK: NO 2 

5 think that that's covered it with the exception of 

6 perhaps the note that it would appear from the number 

7 that that would take care of all of the streams with 

8 which Dr. McCart would have concern. However, he will 
f be asked to check those and there might well be an 

10 occasion perhaps where a stream did not from an 

an engineering viewpoint appear to be critical, but which 
2 he would like to have a design check. I would think 
iS that those kind of cases though would be quite rare. 

14 THE COMMISSIONER: Perhaps 

iS since the panel won't be able to get a plane out early 
16 in the morning, they could be asked to stand by at 9:00 | 

questions | 

17 in case you wish to ask further/on that matter Dr. | 
18 Harlan has just dealt with. | 
7 MR. SCOTT: I am obliged, sir. 
20 THE COMMISSIONER: So that 

21 subject to that one matter that completes the cross- 
a2 examination of this panel. Does it Mr. Scott? 

23 MR; SCOTT* “Yes, sir. 

24 THE COMMISSIONER: Well thank 
25 you very much Mr. Hemstock, Dr. McCart, Dr. Harlan and 
26 Mr. Williams and we'll ask you Dr. Harlan just to stand 
27 by tomorrow at nine when we will reconvene and there 

28 may be some, few questions Mr. Scott has fo1 you about 
29 that matter of river crossings and then we'll go right 
30 


ahead with the Foot Hills panel,Mr. Gibbs. And we'll 
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ALLWEST REPORTING L-TD. 
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Harlan, Hemstock, 
McCart, Williams. 
Cross-Fxam by Scott 


finish phase two I should think this week and move 


on to phase three, Monday, next week. 


(PROCEEDINGS ADJOURNED UNTIL NOVEMBER 13, 1975) 
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